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ABSTRACT . 

This proposed secondary educational program, detailed 
in eight chapters well illustrated wiLth photographs and working 
diagrams, is intended. to enable people to understand science and 
technology in order to make more intelligent decisions regarding 
their use, rather than allowing themfto dominate man. Written by a 
professor of education, this comprehensive program ^or all ranges of 
learners utilizes the product matrix, the systems approach, the 
critical incident evaluation of the student's performance, and PERT 
application to program evaluation. The educational processes under 
consideration include: (1) authority, (2) decision making, (3) 
communications, and (4) organization, intended to reinforce academic 
disciplines, provide a synthesizing educational environment, 
interpret productive society, and provide exploratory activities in 
career development. Laboratory methods focus on the technologies 
involved in the occupational clusters relating to machines, 
materials, tools, and processes. A detailed program rationale and a 
bibliography are provided- (AG) 
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INTRODUCTION 



Authors, educators, and other experts 
indicate that the past decade, as well as the 
next, exposes us to a new post-industrial era, a 
super industrial phase, a reformation, or a new 
consciousness. Whatever concept is accepted or 
interpretation, rendered, the faH remains that 
25% of the world's pop»tiation is umiig up 90% 
of the world's natural resources, energy, and 
water. All these goods and services ostensibly 
provide a higher standard of living and are 
frequently attributed to an improving 
technology. 

However, our environment is becoming 
polluted, we are rapidly exhausting our energy 
resources and our air and water supply is 
becoming increasingly more dangerous for man, 
beast, and plant. It is evident that our 
^preoccupatioiL with using quantity as a measure 
of a standard of living has been accomplished at 
the expense of a quality standard of living. Now 
forecasters predict slaniling room only, on this 
planet, if population increases continue. 

First technology was prominent now 
science is g/iining in prominence. What about 
man? Shall science and technology dominate 
man or shall man use science and technology to 
serve man? It is the author's conviction that 
science and technology are dominating man. 
The proposed educational program, described 
in the following chapters, is recommended as a 
means for man to understand science and 
technology and make more intelligent decisions 
regarding their use. 

This beginning would enable our progeny 
to become aware of the benefits as well as the 
ravages of science and its applications as a 
material, process, or technology. 

Toffler postulates that the current lifetime 
has experienced more materials, processes, and 
technologies than 799 preceding lifetimes. If he 
IS right, what have we done to eliminate 
poverty, eliminate wars, improve the 
democratic process, or for that matter have we 
educated our youth to cope with new goods 



and services within our productive society to 
better serve man? 

It is the designed intent that the 
educational program described in the folloMiiiir 
chapters will provide students with opUw.^.^uu 
-:jkeniiitives as well as the comtequences of their 
selections upon themselves and society. 
Experiences with a multiplicity of materials, 
processes, and technologies, representative of 
our productive society, exposes the learner to 
the demands imposed by techn. -^gies as well as 
the institutions employing these technologies. 
A chemical process or mechanical piece of 
equipment can be very demanding if it is to 
serve its designed purpose. Shall we as citizens, 
consumers, or taxpayers subscribe to sucli 
authoritarianism? Must we? There is ample 
evidence to indicate that as educators rwe Can 
implement a program to enable youth and 
adults to make selections with the realization of 
the consequence? of such selections. This type 
of learning environment provides students of all 
ages with the experience of making 
commitments and realizing the consequences of 
their choices upon themselves, society, and 
their future. 

It is the emotional and intellectual 
commitment to acce^.f or reject a material, 
process, or technology that results in value' 
formation and not temporal attiti)(ies. These 
atatem^Qts have been verified by the use of the 
following described program with university 
students, medical doctors, average students, 
mental retardates, slow learners, as well as adult 
inr utes of a correctional institution, functional 
rpUrdates, and native hard core unemployables. 
The phase sequence of the program was altered 
to satisfy the objectives of - each treatment 
group. However, besides the organization of 
each laboratory, three features become 
prominent in the application of the program. 
They are the product matrix, the introduction 
of learning material from systemt: to units, to 
components, to principles, and the critical 



incident evaluation of the student's 
performance and PERT application io program 
evaluation. All arc explained in detail in th<? 
ensuing chapters. A brief review may prove 
beneficial. 

The following matrix represents a 
sampling of processes representative of th.*^ 
plastics material aspect of our society. Specific 
products have not been recommended so thai 
each individual instructor can make selections 
based upon regional preferences and availability 
of equipment. The important aspect of the 
recommended matrix is that students select a 
product representative of each process. It ipay 
be simple or complex depending upon machine 



capacity, die design, and/or raw material 
ehemica! composition affected by heat and 
prcRSur^;: 

Yhc product impact upon society is 
Frtidied. Is the use of the product a positive 
trnde-o ff in terms of rc-cy cling, durability, or 
quality? Do industries employed in producing 
such products contaminate ok, "yater, or use 
excessive energy in terms of product utility for 
a better life? This constant comparison of 
product usefulness, need of exhaustible raw 
material, and social contribution man'dates that 
product selections provide surrogate 
experiences representative of our productive 
society. 
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PLASTIC PRODUCTS MATRIX PARADIGM 
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To reinforce this experience the learning is 
structured on a systems basis. Therefore, a 
systems chart and the interaction of the 
systems can be observed and studied. The 
relative merits of the product upon society, the 
environment, the community, man, and its 
contribution to a better life can be ascertained. 
The specific study of units, components and 
principles becomes the vocational objective of 
the craftsman, technician, engineer, or scientist. 
System demands and limitations represent an 
awareness level of learning adequate for 
intelligent decision making as a consumer, 
citizen, or taxpayer. 



SYSTEMS 




To evaluate the performance of the 
student, the critical incidt^it method is 
recommended. This method becomes a guide to 
the stiident for further self-development and 



progress as opposed to the authoritarian finality 
of a grade. Therefore, performance 
must be relevant to the slu-Vnt ability, 
equipment and supplies aval I bility 
supplemented by adequate informatio.- sheets, 
tapes, or programmed instinictions. 



PHASE I 



8 



CO 13 O) 



o 
o 
o 



H 2 
m j> 

-i m 
^ g 

(J) 



PHASEII 



o 
o 

9 



m CJ 

H 

o _ 

u 



s 

n 



^ Kducalors Iiavc concerned llienisclves with 
llni impucl of middle class values, representative 
of teaching personnel, upon students. It is iny 
conlention that the formation of values has 
hee.n abdieated to the producers of goods and 
servic<\s, or as some authors refer to them as 
ti-chnoerats. I oflor the following as an example 
ol the failure to employ tecliiiology to 
imphimeni a eurrent value that is a myth in 
actual practice. Democracy. People have died 
and nations have fallen under the banner of 
(lemocraey. Current authors speak of more 
representation in decision making; whether it 
be in an institution, municipality, state or 
nation. Ifow ean this be possible with our 
current system of election of reprcsenlatives 
whether ;t be a legislature or a committee? I low 
aeeurately does, or can, sueh a representative 
speak for me or any one citizen on any issue? 
Coneidt:r for a i«oment the possibility of a 
direct vote on any issue, loeaJ, provincial, or 
national, by each citizen. Would this be 
possible? Certainly. The technology already 
exists whereby every eligible citizen could cast 
his direct vote on any issue affecting him. The 
results could be tabulated almost irnmediately. 
Would this not be a more representative sample 
of tfie people's choice? Would there be 
disparities? Certainly. But regions electing 



allernalive routes would be required to abide 
by their selection. This one application of a 
technology to implement a value cou!^ have 
profound implications for the future. \i . J 
not be implemented nation-wide immediately. 
Suppose universities, who already have 
computers and an ample supply of terminals, 
permit each student to vote on every issue 
affecting him. Think of the feedback-if we 
really want feedback. Is it possible that this 
application is what Professor H. 3. Broudy had 
in mind when he said "... it is the machine 
that may in the last aet force us to become 
eminently human."? 

It is not my intent to advocate any 
philosophical or political science concept. 
However, it is my intent to emphasize the fact 
that the man-&cicncc-technoiogy constellation 
of confrontations can serve man or man may 
abdicate his responsible role and serve science 
and technology. It is the recommendation of 
this author thfft the incorporation of tlic 
educational program described in this text 
would pennit every man and woman a greater 
option to control his or her future. Science and 
technology is here to stay and we must harness 
this dynamic force if man is to survive on this 
planet. 
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TKCMNOLOCY: MASTER OR SLAVEY 



INTRODUCTION 

Kducaling a socinty lo meet cybernated 
challniiges is a very eoinplcx and ehallcnging 
eiidcavor. 1 1 is not my intent to indict or 
condemn our past practices in education. 
However, I do plan lo explore and examine our 
educational praeliccs, past and present; the 
demands imposed by a cybernated 
technological ihrusl upon all society, its 
institution and people and finally, propose a , 
partial solution to overcome our educational ' 
inadc(juaeies in an effort to help our citizens of 
1990 cope with the prt)blems of that day. 

I don't believe it recjuircs extensive 
elaboration, but it does require mention that 
educational inslilulions are more designed for 
administralivtJ convenience than to stimulate 
learning or provide an enviromncnt conducive 
to learning. When I us<i the term 'learning,' 1 am 
speaking of an educational program designed to 
niak(! education meaningful in an intellectual 
and emotional sense lo the masses of the 
population and not only to the elite. 
Arguments of mass education versus elite 
education are undemocratic and very apartheid, 
in nature and more specifically, unproductive. 

(Jrantcd that we cannot separate education 
from society even if we, as educators, should be 
foolish enough lo do so. The abdication of the 
parental responsibility lo transmit complex 
knowledge lo the schools is a legitimate 
expeetatit)n of a taxpayer in a democratic 
society. There is cxliJiisive evidence to indicate 
that today's youngster cannot hope to acquin; 
the requisite knowledge to cope with today's 
technological society in a family situation. 
There is equal evidence to indicate that our 
attempts at educating by the 1900 format, 
designed for the. elite, has been more of an 
indication that students learn in spile of the 
institution, rather than because of it. 

Attempting to ft)recast twenty to thirty 
years into the future is a hazardous 
preoccupation. There are only a limited number 



of reliable indices to direct our attention. One 
of ihc most outstanding requirements of the 
future will be that most of the population, if 
not all of it, will require a greater command of 
the so-called "academic" disciplines. The mere 
fact that this term had lo be used is a rcflcclion 
that educators continue to perpetuate our 
educational biases and fail to recognize the 
highly complex nature of the productive 
institutions~in our society and their nnpact 
upon our culture and subsequently upon our 
curriculum design. 

What I dm alteniptiTJg to indicate here is that 

at least Q0%> hopefully, 100% of our high 

school population will have a command of the 
mathematics, sciences and humanities 
comparable to that evidenced by our entering 
freshmen in college. This is no argument that 
they will all move on to college, but it is a 
reflcction of the second index of Uie future and 
that is, that all productive citizens will be 
required to become involved in continuing 
education, even at the point of retirement from 
an income producing career. 

This poses another challenge for the 
elementary and sccondaiy educators of this 
nation and that is tliat all students sliall 
concentrate their first twelve years of education 
in an intcllccldalizing endeavor and not in an 
occupational preparation endeavor. Career 
preparation requiring science, mathematics and 
humanities is fundamental to the engineer, the 
business man, the politician, the scientist, the 
craftsman and every productive citizen. 

This then establishes another premise that 
vocational education is, in fact, the more 
concerted preparation in the specifics of a 
career and caimot with any educational 
integrity be relegated to a high school 
curriculum. Whether it be a vocation in 
medicine, in engineering, in teaching or as a 
technician, we must recognize that the 
preparation for vocations requires first, a broad 
base and a command of the academic 
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(1 isci pli ri rs, krv.n nwarLMicss of liuitian 
rclutionsliips, a skill of cotntnuuicntiiitr nti(J 
byinliolixiiig iit^d .ui undrrsljitHlu^^ of ihr 
tcclinologi'is that iippcar in .»ur prodiiclivf 
society as a rjisult of the applicalion of 
scicrilirit: research. 

Therefore, the ohi a(lttiitiislraliv(* praetie(i, 
that if a sLiident does not or eannol (jointiiand 
algehra, geometry or other aciuiettiic siihjrrt 
matter, wc may administratively Rehedule hini 
or her to hnsiness arilhinetie, math for 
earpent(?rs or similarly ''(hiitdxul down"" 
courses, is iiich'fensihh'. 

This proposes that eurric'iihim htiihh.Ts ol' the 
future and teacher echiealors, will have to look 
upon tilt; needs of the (diild in a hroa(Jrr and 

more eorn^erted sense It) l()ok iJf)OM tearhiiig 

not as an art, hut as a seienee. The leariiinir 
Standards of pi^rformanet; tnusl ht; hightrr than 
currently (;x[)eete(l. This, ihr.n iissumes thai 
assistajiee for tin; leach(;r will he r(.'(piired so 
that instnictiori ean in fact, h(M:oine more 
individualized and l(^aeliing will rcplaee the "'off 
the seal of tin; pants'' practices, and the 
(lialogue and jargon ill he eliminated in favor 
oi vocahular)'. It would he my recommendation 
that any tndiclment of a student's laek of 
progress is focust^d first upon th(» ''Ivory tower" 
traditional efforts of imiversities who 
frequently fail to recognize the prohlctns of tin; 
students. Then we foeus upt)ti the "'ciih of 
efficiency" syndrome practiced hy all seJiools 
and departments of (tducation administrators, 
then upon an assessment of teacher 
eifectiveness hefore any indictment of stud(*nt 
failunj or stud(MU lack of interest is levi(;d 

'S(i art* not just mere' protestations. I hes(i 
cc)inm(?nts are hascd on six years of researeh 
with actual youngsters from school systems in 
control and (Experimental ratuati<)ns using all 
the eateg(jrizatl(jns so coininon among school 
administrators. 

Thi.s brings out the s(^cond C(hieatiotiu-| 
challenge amJ sid)seqnenlly stated i)s an 
olijcelive. in ihv, program (ieserihitd. That is that 
youngsters cannot and in faet, should not, he 
required to synthesize the *'pig(;un holes ' of 
learning into a meaningful whole. There niust 
l)e a learning program that will provide a 
synthesizing educ^ational experience so tliat 



studrtits m;iy recognize the slgnificanci' of what 
is taught in the olhi.T classrooms. A surrogate 
exploratory exprrlenee is reeounnended that 
will give meaning to the often euphemistic 
foritmlae, theses, concepts, and theories. An 
in terfaee of theory with praetic(!, a 
nrlnformctMtient of an idea hy experitm;ntation 
has heen sneee.ssfully applied. 

Let us- ask another (pieslion. Ihnv (ran a 
secon(lar>' school student make an iiilelligetit 
choice of a future carctT? There is ample 
research evidence to imiieale that the school 
and tin; teacher are lln; least reliahh* .sources for 
the majority of student career .selections. 
Parental efforts in this direction are hampered 
.hy tlu; prohlem that far too many parents still 
consider the craft orientation or as.setnhly lin(; 
as the pnrvailing symhols of our productive; 
society. FytlnTS still {v.W their sons or sngg(.'st J»y 
im[)lieation, Uiat exten.sive schooling is 
u n n e c ess;i r y ; that the process o f 
intcll(!ctuali/ing c;ni he suhlitnatcd and efforts 
.should he concentrated on manual skill 
ac(piisitions. TIktc is (Evidence for tin; pres(?nt 
and the future that all levels of craft or 
manipulative skills are heing rapidly oh:;olet(ul 
or automated and that an intellcctuali/.jrd ha.s(; 
is the sah'.st preparation for the prodmaive 
citi/.en of tcjtnorrow. 

Here again, (examples and (ixperienees of th(^ 
past are poor eare<;r pn^dietors of tin; 
techtiological future. A reeotnincndiul 
corr(;etive sl(;|) would he a e.()n.si(hT(!(l campaign 
to rid ourselvjis, as (;dneator.s, of the a.ssemhiy 
line or the erafl as the prevailing sytnhol of our 
productive ■ .society. IniiTgeftierational advice; 
predicated on iiitragenerational exi)eri(5iiee is 
not always good advice for canrer .s(j|ection or 
Jor car(Mir vahte orientation. As educators, W(; 
must Ixi con(;ern(Ml and etjntimially aware that 
that we do not att(rm|)t to (h^sign (rdueational 
programs for tlu; nc^xt gen(»ration ha.sed solely 
on lln; exp<;rienees of tin; pniviou.; genirration 
or lUv hiases and limitations of lUv. (iurnrnl 
t<:aehers and school administrators. 

Vou tigsters should he pijrmitted an 
exploratory environment that is not confined 
to woods, metals, drafting or similar! craft 
oriented interpretations oi' our productive 
society. At the junior High School h^vel, 



wh(;thi;r llicy know lliiiir career destinations or 
not; wlictlier iluy be medical profession or 
jjara-tccliniciaii oriented or endowed, they must 
rccognizi! the impact of the various 
technologies, materials, processes and man 
technology confrontations. 

A basic requirement is a technological ' 
oriented educational environment that provides 
a broad hase of understanding of the 
multiplicity of car<iers available to both boys 
and girls in the scientific, professional and 
technical fields and in the inter-relationships of 
the technolojpcs and careers as they function in 
our productive society. There is reliable support 
to indicate that tFic career opportunities of 
tomorrow require this understanding and 
appreciation of the various career requirements 
and technology' applications. 

The cult of efficiency iias to he ascribed to 
educational achninistrators and just as 
frecjuently denounced. I suggest that this 
indictment is merited, in that administrators 
attempt to use highly sophisticated cost 
analysis, systems analysis, PERT and other 
niO(h*ls of organization and evaluation to 
already outmoded, ineffective and obsolete 
systems of education. The question has never 
been asked how can we provide each individual 
witii more effective and efficient instruction. 
Ilatlier, it has been ascribed to 
*per-student-hour' costs or categorizing students 
in an already pre-determined and 
non-representative educational curriculum. 
"Cafeteria" type programs are offered under 
the guise that this will permit more individual 
selection and thai educators should not 
structure the students thinking. What is wrong 
with the^ direction and structure? The academic 
disciplines and successful professions mandate 
extreme structure. Frequently educational 
administrators perpetuate the myth that they 
are in the proc<:o» of educating when in fact 
they are engaged Ut the practice of training. The 
cult of efficiency ascribed to educators has 
been copied from business but neglected the 
fundamental premise that our productive 
institutions are mos* Ciensitive to the needs of 
their employees, iii'i..ically, employers provide 
employei; nc jds at a cost that the customer can 
afford. .\ll educators ask for is more buildings. 



more educational cafeteria offerings and more 
gimmicsk without the accountable performance 
evaluation. Is the educational product-the 
intellectualized student-more capable of 
coping with the cybernated demands of our 
society? 

It is my contention that educators 
supposedly subscribe to practices inherent in 
our productive* institutions as guidelines for 
curriculum construction, methods of teaching, 
and administrative practices.lt is my further 
argument that most, if not all, fail to 
understand the changing nature of our 
productive institutions that are operating in a 
dynamic cybernated environment. This 
indictment is leveled specifically al_our teacher 
education institutions that profess to be 
preparing teachers for high schools and post- 
high schools. Teacher preparation programs 
offer little understanding of the very segmented 
portion of our productive society and that is 
often a specific classificaf^on within an 
industry. Specifically, I am challengj-ng all 
industrial arts, vocational, business education 
and technical teacher preparation centers. 

We cannot ascribe t!ds responsibility 
exclusively to the cducationa! administrators of 
our secondary schools. However, I do condemn 
the administrators of secondary schools for 
failing, to dcmi^nd that teacher preparation 
centres provide them with the kind of teachers 
that will help to technologically atculturate our 
secondary school students so that they may 
cope with the problems that will confront them 
in a cybernated society. These technologically 
unacculturated students exist in cities, towns 
and all kinds of countries— industrialized or 
developing. 

Despite the evidence of the technological 
revolution that surrounds each of us in our 
daily lives, we have only made minuscule 
advances in the use of teaching methods 
beyond Gulenberg^s press and the dialogues of 
Socrates. These were admirable innovations in 
their time. The teacher of today must be a 
manager of a learning environment as well as a 
teacher or inevitably he will be replaced by a 
synchronized tape and film activated by a logic 
circuit. Me then will only function as a cartridge 
replacer during coffee and lunch breaks instead 
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of ii.s an r«liir;ilni'. Urir 

prolVssoiV w'liU rmll <pi:i|f (iriillnMr. nf [hr 

|>rr|iiiriM«: fnrrinilii :iiui wrltliicr irxi.s ||uti l-ijl (o 
Uikr into iMM'oiml Uir >cfn;irius ;mmI jMnidljrni^ 
so prrviilcnt in (In* pnMlnrl i\ f MM-irlv of llir 
M>7()V. 

Then* is nn iihsoliih- nor discrrh- (Kira(li«:ni in 
I»r(Mhj<:livr sncirlN nor in i\u\ riilhirr 
rompiiniMr lo lln- rnodrls in [hv nnilhs :iM(l 
srirnrrs. I|f»\vcv«'r .soiiir [)roni-;::-ni irrnds do 
rni-rjir llinl should (Mi«rn»v Ww iilh-nlions of 
n*s|K)nsil)lc sccond^iry school cdncnlors. 

My ronlrnlion is lhal S( hool.s. shonid hr 
<-nm:nl in ihcir proi-riuus. The intrrprchjl ion (d* 
rnllun- and I(ihnoloj:y r;ninol hi- tluit (d* 
Iwrnly years a^^v ii* we -an* lo rnrcl ilw 
v\iii\\vn*iv {}( tomorrow . 

Curn^nl pro^no.sliitalors inditral.* in onr ever 
.^hriiikiiif^ world ihal tin; discrepancy hciwccn 
havi! and liavesnol nations will hr. intrnHiried. I 
lake ('Xiicplion to this from tlur slandpoint oCa 
cili/cn of ihc world and an (idm-ator. Their 
fon^casls of doom will prevniJ only if wr (ail to 
reco^ni/.e thai a prodnclive society, whether it 
he in this In^misphere or any other, is 
nianireslly succe.sshd if the participants nre 
properly edncaltuJ. Ke«:ardless (d' the lan^nia^rc^ 
constant connnon ohjtM'lives arv. repres^Mited in 
the tc(dwn>h)gi(;al liniilalions of the varions 
processes, materials', etjnipnien t and 
nian-tecJinolog)' relationships. \\V need not 
introduce hiaeksni ithin^ t<» an rnierfrin^^ 
illiterate nation who proposes lo he cornpelitive 
in the eyhcrnated society of the UO s. This i.« 
etpjally Inir. of tlu^ minority jj^onps on this 
<;oritinont or any other continent. ' 

PKODliCTIVK SOCIKTV 

Th<^ term '|)rodnelive society' has heen nsecJ 

freipienlly and will eontirnn* to he used 
lhrou;j;honl this text. Productive society is 
understood lo c<nisist <d' all institutions within 
onr .society that provide and service.^. It is 

accepted that within the prcxhu-live institnli<nis 
of our soeicrty, a lar«rr nnrnhcr of variahles e.xisl. 
Theses varial)lcs appear in vari<njs dcfrrccs as uses 
imd ahuse.s of s<!i«!nee, technolojn^, social 
sciences, hunnui relationships: in fact, niost <d* 
the hasicr acachrrnie disciplin<\s that <*onstitnte 
the education aviuhdile only for iIm» t litt*. 



^\ith the muhiplicilN ,(d" variahles. il ucndd 
.-«*«'ni an irnpossilde task io alt.MPt 
hirnial eale«:ori/.ali(Mi oi' ihr ha>ie (a.-k.s and 
praelu:es most pre\alenl in todays prodneli\r 
MM-iely and their cnllin-al antcer(h'nts. pHdore 
i\n\ sneli di.^crimiriation is at templed, [he 
reader is reminded o\' tin- fact, that a 
eale«;orix.ation is rceomnuMiiled ordy as a iVaiuc 
ol relerenec sufficient for nnderslamlinjr 
productive society and therefore sufficient for 
1 n I erpre t a t ion , en rricninm (Muistruetion, 
evahiation ami leachinj: students. 

litis is not an historical 
doenrnrnt - ordy an attempt to idenlifv thr 
hasjs and ar«nnnenlali(Mi for the firof)o.<rd 
''dneational proirpam deserihed in suhse(pn'nl 
^'hiipl'Ts. let us (d)serve the f)redcnninanl 
i»l<'iitilialde mana^rrnu'ut practices in a leadin«r 
industrial nali(M) sim-e lUOO to the present. In 
the early part of this iM'iitury in the linited 
States, the prorniiu-nt or«rani/.ational slnu'tnrr 
was locused upon a craft oriiMitatitm. The 
pred<nninently anloeralic in 
natnr<', 'Vohher hanur* in character, and 
.<lo niineerin<: in pattern . The Immai 
rehilionsJups heluern employer and employee 
nrr hest deserihed in Parelos definition of 
"r'cononiic nnni," wherein nnui snrri'iidcied his 
''"^'* tl"* eniplo) er. which eon.slitnled 

specific crafl (»rienle<l .skills, for a 
rennnnTution. The rniployer was h»oke<l upon 
:is omnipotcMit and with inaliennhlc ri«;hts t<» 
assijiu, employ or Cire at will. These assifrninents 
were jTCUerally cale«^ori/<'d around definalde 
skills or tJperations. 

I liider this type of or^rani/^at ion, the o[)erator 
or craftsman was responsilde for the (piality of 
the ^;t)(Hls{»r ser>i(!es and c(ndd sui»se<piently hr 
hrhl a(tconntalde for any lack f)f quality c»r 
crediKul witfi jr(„,d (piality. Credit in this 
respect meant ccnilinuation of employ uu'nt. 
Downward e o rn m n n i e a t i o n s w«'re 
fn-e(h)minentl\ orders ami instruelions from the 
superiors. The only viable feedback fnmi the 
'•niployc^e was [\\r. finished product. Did it 
work, (u- did it not work'AVas il ^nxnl or was il 
iKulYThis was also an era of hij|rh af^Ticullural 
nnployincnt and lar<;e rural impniations. The 
iVoleslanl I'.thic'' was very proMiin<'nt tlurin^^ 
this era wherein the \alue of . work was 



rlirrishrd, craflsniaiisliip respected, skills could 
Ih- handed <Ioh!i from master to apprentiee in 
most of the productive institutions of the 
society of that day. Whoever was fortunate 
enough to he I'm ployed could easily asj-x\ss the 
prospects for continued employment and could: 
foresee for a decade or so the likely 
developments in his area of specialuiation. U 
must 1)0 r (5 me in he red that wiftile the 
govenmicjits on the North American continent 
siihscrihedi to equal education opportunities for 
all eitiZ(Mi>. iiiTtialily (idneation was (h^signed to 
accotiiiiiodate the idile and career success was 
limited to a small uumher of high school 
graduates. Attendances at college and university 
was even mior<* remote indicating that the 
produictive eareer participants at that time 
eoidd ohtain their skills and suhseipient 
(^mpluynienl through agencies other uikan a 
formal school. 

(Irises sueitas numerous depressions, tlw! first 
world war, discontent v/ith the le^idersbtp of 
ihc entrepreneur, resulted in concentratii^-ns of 
rebellious groups tiiat >vere furthereiEi by 
prominent studiies such as Max Weber, Fredric 
Taylor and most notably, the Hawthorn 
studies. These findings were all stifled by an 
outstanding ^rliange in the economic pattern 
with tli(! stoia^k market crash and the depression 
of title thirtuis. Disillusioned with the apparent 
lack of effective leadership or leadership 
philosophie:?? and stimulated, by pragmatic 
economic and political theories, the pending 
second world war and other great revolutionary' 
forc(;s of the times throughout the 

world vahn^ systems, philos()plnes^ political 

idnfdogies and educational practices were 
subjected to great criticism. In the interim, 
te(!bnological advaiores were in evidence witli 
the introduction oil electricity, electronics^ air 
trawd, rapid communication, nuclear energy 
and many mon». 

With the impact of new teckitologies, 
articulaitio^ of human rights, increased political 
resp >nsib!iities and a Ticcd four *^ ononiie 
sl&i'jfirrr, outmoded prav-liccs of pr^*ducing 
gO^lfeand jservices were re^Jaccd. New niatis-rials 
we.Tr developed and new processes had tobe 
em|ifi^>ikftd. A simultaneous (^mergentt from a 
gi'e» ^feoression combined with the demittds of 



t h(! S(;«^ond world war, emphasized the 
limilatiOTis of a craft oriented productive 
society. It was during this period that the most 
prominent declassification of the craft position 
occurred wherein crafts were divided into 
operations. The feedback principle was 
introduced to continuous lines of assembly and 
new processes. The emergence of a 
technological elite most representative in the 
transportation, communication and power 
industries, was also prominent in the 
manufacturing establishments. This was our 
first indicator that the productive environment 
was beginning to change radically, through the 
influence of new technologies, materials, 
processes and the emerging new role of the 
worker. This was the era of the greatest 
unionizatio'D in the history of mankind, giving 
evidence thai the worker^'s disillusionment with 
manageriall limitations was valid. 

An increased need for goods and services, 
mandated tkat most former craft machines be 
redesigned in conjunction with the 
development of new materials, processes and 
equipment. 'Miis was one of the first indicators 
that there was a tremendous need for better 
trained and better educated unique specialists 
in our technological society. Schools of 
engineering were becoming recognized and 
received equal status with the 'pure* disciplines. 
Th e need for pro f essional managerial 
crapabilitiies stimulated the intrt)duction of 
schools and faculties to prepare specialists in 
these areas. 

The exigencies of World War 11 stimulated 
further technological development for the sake 
of self-preservation which culminated in the 
technological explosion most prevalent in our 
current productive society. It took the Sputnik 
for the schools to "neeognizc that our students 
required an . ex.posure to an expanded 
education. 1 hope it will not take a world 
cMmity for the schools to recognize that all 
our secondary scho<s»L students require a more 
coflBPprehensive command of science, math and 
tkie humanities t> cope with the new 
q^lkkfrnated age. 

'IfEiis brief h^lojirical summary should give 
some indie: that our productive 

institutiostis, in r^ersons of their managers 



8 



ERIC 



iuid adni ihir-lraltJi^. uhilr lltrv u rir (lrliM(|ii«'itt 
in liikin*: full ii(|\aiitii«:<' <»! ihr inaiu Mu h\\ 
^^i^•M^'^ diM'n\ t'ljo. U)iu\r iimnn^ and look 
inl\aiita;ic of tlirM- ii<'U ((Mind idrIl^ to siislaiii 
IIhmii ill a hi»rld\ r<»ni|)rliii\ <• worM iiiarkrl. 
^ iin fad. cniilrilnilrd ^lll).sl;ml ial]\ to world 
n'<'o\rr\ allrr llic xcojid uorld wixr and still 
iiu-t [\iv n<'»'d> and drinand.s (d llicir oun 
•«-iti/.rn>. ( .rallied, lluil llurc arc n|,rii,,.s ami 
diMTiniiiialioii is prcvalcnl, hiil llil> iiiiliclmrnl 
ciUiiiol he. a.s.sii^iM'd lo llic [)rorhn-li\r 
ln^tillllioll^; uilh a fraclion of ihc vrlirinriicc 
llial il can he assi»rnrd lo |><dilirid. rdmalioii, 
an«J rrljnions iiisl lf.nl ion>. 

f.<'l IIS oli.scivr sdinc of lli(» phcitoinrna 
inlttTt'iil In llnsc urw pnxlurUvc iiuslilnlioiis. 
One of llic oiilslundin<; tdiarach risllcs is ihrir 
r<*silic!ncy I'roin a lii^ldy aiili>i:ralii; niatia<:<Tial 
phasr, U» a prolVssii>nal inana»:i'ini'ul jrroiip lhal 
uc»rks wilh hijr|i|y or«rainV.<'d inilitanl lahor 
<»r<raui/.alic»ns. pnhlir an<l cusIomht prt'ssnrcs, 
and frdrral and slate Ic^isfatioii, Making all of 
lln-sc! nM]uisilr |)oli('). hTlmlcal and can^^r 
<*lian«i('s have rcsnlird in numerous crises. 
Kvidenc-c indieali\^ lliat lliese coura^t'ons 
<le(^isions may «'volve as a Iiarl)in«r<'r (d heller 
tliin«is (o cronic. 

VUr pro<lu<:live eijnipmerU rcsidled in hi«r|il^ 
autornalrd op^Tations or seini-aiilomaled 
operations, nilininalintr in eyhernaled devtres 
and f>ro(tesses. These were nol aeeoniplished hy 
areidenl. More specifieally, ihey were doni' hy 
(h'riif^n an(J are most eiirn'ntly evidenced hy llic 
liiglily d(n'elo[>c(l riiiurisli(^ planninir 
coinniilUMJs that have cuhninaled in many 
services types of organizations and persons. This 
IS nol a 'hy the .^(^at of the pants* operalion. No 
succ.esshil pr(>dii(:liv<* institntion of the 
seventi(\s is a 1 940 conntcrparl, and rs even 
tiiorc remote from its 1929 rehilive. 

Th<! nature of pr<»dncing ihc rc(]iiinMl «^oods 
and servi<-(?s was achieved with lln? full 
realization that this is accomplished ihrongh 
the (d<<»rts of other jieople working in coneert 
an eight hour day, five, days a week and 
lifty-two vvdcLs of the year. Current managers 
oi productive in8lituti<)ns eatmol rcverl to the 
(Jhehe that the ernf)loyfr(; did not pass the 
course or that he was ncvt hright. Instead they 
e\preii.s serious eomiminity eoncerns and an 



aecounlalde role in plaeiuM .r\rn llie nn»>l 
mediocre producls of tmr I'dniaffunal 
itl^tihlli(»rI^ and e\enlnall\ I rain I hem (o 
hec'onie pro<hieli\e inemher.s. Tliev do (hi,- uilli 
oh jeelivih pn'< lien led upon mmiikI .M-ienlil ic 
rcali/alion lhal failing lo imp)'o\e i^ an 
imiicalion of personal managerial faihire and 
llierel>y loss of hiisiness and .^iih.sejpjiiil 
elcininalion from llie compelili\ c niarkel. 

T'je generall\ acce|)le(| framewiirk for ihe 
guiding principles of ihis l> pe of prodiiclivr 
organi/.alioii can he .sninmari/.ed in f^^es!ep^: 

1. TroNide rlireclion for ihe prodneliNc 
inslilnioii. These appear in tli(> form of 
(d)j<-eli\e>. fdlilo.sophy . polieie>, foreeasls 
and proci-rhire.^. lo In'lp sustain ihe presenl 
a.- uell as ihe improved po^ilion of lljis 
in si i I II lion among olln-r eompeliug 
inslilulions. 

2. Mslahlish resp(nisihle programs lo 
achieve llii.s direclion. Thi.s eonsliluh's om> 
of Ihc grealcsl hreaktliroughs <d* llie.se 
j>rodiicliv<' in.sliliilions heeause il eonnoles 
n<'\ihilily and sensilivilN f;o markels. 
human r e I a I i o n s h i |)s. e ha nging 
leclmologies and legi.slation. 

•S. Ksluhlisir a inearuntrfnl slandard of 
per fur in a nee for every con Irihu ling 
m'eridier of ihe jiroduclive inslilution 
wilhin each dr'.si^Kiled [)rogram thai was 
*!Slahlished lo achieve ihe original 
direclion. 

4. Hold each conlrihuling meinher of 
the pro(hi('live institulion at'counlahle for 
Ihe e.s'tahlished slandard of performance lo ^ 

instire (pialily prodnel or .s<Tvi(;e and ihe 
acceplahh' conehi.sion of programs and 
ultimalc atlainment of ilirection. 

:*). Keview the first four st(rp.s--ihat 
is, if direction changes then eornpatihh' 
programs mu.st l)e developrul, changing tfie 
standards of perronuanee of each 
eonlrihntor lljereh y affecting his 
a<JCoiintahle role wilhin the produclive 
inslilulion. 
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Any allotiipl lo crilici/.o education may not 
l)c warranted, liowever, lei us accepl llie 
premise llial eduealion lias made; a subslanlial 
(!(>nlril>ulion in ihe pasl and is now suhjocl lo 
eonsiderahle amounls of crilicism because il 
faUs lo mcel ihe challenges of a cybernated 
society. It is not my intent lo give a full 
analysis of the >vliole educational set of 
problems or j^ivc ^bc complcle answers, 
however, the program I bat will be subsequently 
dcscril)cd is intended to indicate in one subject 
urea that as educators we have failed to lake 
advantage of the known knowledge available to 
ns and instead have resorted loo frequently to 
inert or at best, gimmick approaches to our 
prohleins, and have neglected the scenarios and 
systems anidysis approach to our problems 
reprcsenled ui 00 PAR. 

History is reple'ie with examples of industries 
of many countries that resorted to gimmicks, 
farce, and ignored employee criticisms and 
ideas. Govern in. en ts fell, biisin(;sses failed and 
new political and economic ideologies were 
imposed. The productive institnlion managers 
of the Norllji American continent were more 
n^c(^j)tive and ultimately more productive. It is 
tliis Hexibilily with direction and aeeountable 
productive performance that earned the North 
American productive institution manager the 
respect of Ins world wide colleagues. It is with 
this type of spirit that I present the following 
three samples of criticisms of education: 

In the University of Alberta publication, 
The Gateway, January 16, 1970, issuer, the 
following article appeared: 

1 



You see it's like this. Dan Carrol, the lanky, 
frizzy-haired freak who runs this rag, comes up 
and says he y^atits J JO lines on alienation. 
Perhaps I rank as some sort of expert because/ 
wrote several weepy columns about alienation 
(really, that w^ord is starting to make me sick) 
during the last few years. Back when those 
things were getting a log of ink, I used to fool 
myself into thinking they would actually^ 
acco mplish something, The^y accomplished 
nothing. 

Its not even like beating a dead horse 
anymore, because as I write this there seem to 
be maggots coming out of the roller. When I 
w^as writing the stuff I actually thought there 
was someone listening, but fust looking around 
this fluorescent prison of an office, it is obvious 
no one was. Sure there's soul, but it is so small 
and so far behind the skin that you'll never feel 
it, even in a crowd. You swim in it and never 
recognize it. 

Are you separated from your self? A re you 
depressed? Do you work with . your mind 
turned off /A re you faking more and enjoying 
it less'/ 

Don V ask what you Ve got. 

What they do is simple. Just take a human 
being between the ages of five and six and 
insert it in a classroom with five rows of desks, 
with five (or maybe six) in each row. Add a 
blackboard, a ruler, a few pencils, paper, and an 
authority figure. The authority figure ivUsxtly 
comes skirted and sexually frustrated at this 
stage. Later, there are variations: but even 
though some authority figures are human, there 
are others who ruin anything they 'do Next, 
stuff the object in the desk with 12 years of 
education, J\dake sure that nothing is relevant to 
anything it is doing outside the school. Never 
respect any opinions it might have. It gets all its 
knowledge from the Authority Figure^ Never 
teach it how to deal with its problems itself 
Make it shuffle a lot. It should .know how to 
step-and' fetch it. Turn it off If it^starts looking 
for an outlet where it can plug in, kick it, jail it, 
dispose of it. When it starts to grunt it is ready 
to be eaten. When it is ready it will look like 
other its. It will not look It will be blank. 

Now take the finished it and insert it in a 
fob. It will work blankly eight hours a day, and 



when ihc hos's pas'scs it Wf If salute (ifit\s been 
properly irahictl). At night the it will wateh 
television where other its: who hare been 
speeiaily trained fo look alive will look alive. 
Their skhi wiil Jlex in alive ways on 
eomnwreials\ and it will g() out and buy, hoping 
to look alive. It W(}n V do any good an if fy an 
if is an it. With Jew outlets', and there are fewer 
every day, it may forget it has' a phig. If may 
even foin the soeial eredit league. When the 
t)oliee pass it will shuffle, when a t)6litieian 
st)eaks it will say "sir, " when an election 
happens it will grunt. 

What Ive been trying to say is this. The 
schools /Produce Jijseists. The schools produce 
/}eople who cannot think. The schools produce 
/)cople who cannot read or write. The school.^ 
produce lobotomized dolts The schools 
/)roduce grist for the null. The teachers ride the 
students into the ground. Most have no minds 
by the time they *ve finished grade twelve. Most 
of them never will have minds. 

The system is designed to turn you' off. The 
system has already turned the teachers off and 
they. In their turn perpetuate the system. The 
system lives off itself The system eats y(mr 
mind. The first thing to do is burn the schools 
to the ground^ and start over again. That of 
course, is itnpossible. That will never happen. 

The quajify of education is clear. Teachers 
only strike for pay. They will not strike for 
better schools. Teachers will not strike for 
better libraries, better educatjonal materials, 
more in-service training, more educational 
research. Teachers are pigs. 

The Silent Majority is silent because all they 
ever learned to do is grunt. They will teach you 
to grunt too, if they haven ^t done it already. 

That\s about it. yrm have to live with it-l 
have to live with it. Someday wc may come 
together and be alive. Maybe someday soon, 

rm not optimistic. - 

The. I)<:lrc)it Krcc IVcss had tliiri to syy in 
thrir Oclohcr 29, 1968 issue: 

Dr. Seymour A. Ilalleck, professor of 
psychiatry at the University of Wiscon.wi, has 
written a t>i(^'ce for Think Magazine, ''Why 
They cl Rather Do Their Own Thing. " 



Jn case yim arc a bit (no of touch wiih 
I 'nglish as she is now spoken, to *\i(t their t^wn 
thing^^ translates to "go thcirown way^\im(mg 
y<mng t^^'ot^l^'- If i-"*' <^J ^'f'/' /'///v/.vr.v in 
the so-called generation gaff, restyonsihle for 
nmch gnashing of the teeth and .s'haking of the 
head among us ancient gaffers. 

One of the nuKSt aggravating of yi)Uthful 
tendencies is their in.sisfence on the **no\v^\)f 
practically everything. They want the world to 
he on a string '*now " political reform 
"//(Mr, "/;cY/r(* **now, " brotherhood '^now, " love 
"now,^^ Gene McCarthy "/zmr. *' 

To listen to thcfn is to assume that they do 
not believe in tonu)rrow, and this is very 
disconcerting to elders who have Sf)ent lifethncs 
prct)aring for the future. 

I low do ytm explain this. Dr. Ilalleck'/ 
Li.stcn , . . 

Stude^its today have little reverence J'or the 
t)ast and little hope for the future. They are 
trying to live in the t^reseni. 

The most important reason for this is the 
ever-increasing rat e o f change which 
characterizes our society. When no one can 
predict what the world will be like in 20, 10 or 
even five year, man must alter his /)syclw logical 
perspectives. The lessons of the f}ast become 
le.\'s relevant: planning for the future a/)pears 
futile. One is driven to gear his values systems 
toward enjoyment of the present . . . 

Yes, Doctor, but supposing the world 
doesn't go to Hades in a hand basket during this 
century'£upposing we come to some sort of an 
an ^'acconunodation^' with the Russians and the 
Chinese and there is fw nuclear war. This is 
twssible-- it is even probable.^ So what then? 
What are the young f)eople going to do~fdr the 
material things which are so highly important in 
our society? 

Listen again ... 

. . . College students tend to downgrade the 
accfuisition of property , . . they are 
unimpressed and .sometimes even contemptuous 
of it. Recruiters for industrial Jirms on our 
campuses are learning that some of the best 
students are not interested in business careers. 
P'ew young peof)le can view a life that is 
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dedicated to trade and acquisition of wealth as 
fneaningfuL Some conservative adults fear that 
this new devaluation of capitalistic enterprise 
represents a shift to communistic or socialistic 
philosophies. 

This fear seems exaggerated, Acquisition of 
capital is a rational enterprise only when there 
/y some reason to believe that it will have the 
same usefulness in the future as it does in the 
present. When this is not true the amount of 
self expenditure involved in obtaining capital 
seems wasted . . . 

All of this sort of grabs you, doesn 7 it '/You 
go to the jute mill Old Man, day in and day 
out, giving your all for the new car, the bigger 
home, the winter vacation, the fine clothes, the 
expensive coliege~-~and what does it get you in 
the eyes of your offspring ?Deep down inside, 
while accepting the fruits of your toil and 
travail they may be looking upon you as Mk 
Robot of 1 968 — one of the last of the Steel 
Age Neanderthals, It is enough to make a man 
order a triple martini for lunch,^ 

But is it all bad '/Is the way we do business 
these days sacrosrnci, or is there room for 
improvement? The latter would seem to be 
true. In fact, the changes within the commercial 
world these past 10 years have been amazing. 

Today for example, some of our largest 
corporations are becoming deeply involved in 
our social problems, to the point %vhere Ford 
and Chrysler (on the local scene) are going into 
housing, while others are committed to hiring 
those once considered unemployable. 

There is a "profit motive" involved, , of 
course, but what is wrong with that/Indeed, 
when the history of the *'New South " is 
written, it may be determined that profit had 
more to do with social progress than any other 
factor. 

Actually, the people of America, old and 
young, aren V as far apart as the pyrotechnics of 
campus revolt might lead us to believe. There 
will be '*reform** on both sides of the 
generation gap- the nation will survive, " 

This is Rfi5uii McG ill's reaction, Detroit 
News, Octob.-f of, 1968: 

There were no classrooms in the elementary 
O S'Chr^r! x^'kare I had gone for a visit, 
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There were large rooms, curving gently and 
lengthily with the architectural design. There 
were three groups in a room. Each group wa^ 
clustered, in movable, desklike chairs, around a 
table. 

The teacher could call them in close for 

instruction. For study or listening to lectures or • 
being taught over television or by other means, 

they could move their chairs as they pleased, \ 

Each of these clusters of youngsters was a j 

class. The old methodology of teaching was not 1 

in use, I noted that most of the teachers were ? 

young, \ 

The principal explained: \ 

*7t-this type of school-is new for me, " he [ 

said. 'V had to adjust. But there was a curious h 

psychological reaction by rhany of the older \ 

teachers. Not being in a private classroom, with [ 
the door shut and with their own class captive 

before them, made some teachers very nervous, • 

"Some simply couldn't take it. One actually \ 

cracked up. So we worked out transfers, " \ 

"The young ones like itT i 

"Yes they do. We find, of course, some parts ] 
of our new techniques don't work as planned. 

So we make changes. We improvise, " \ 

"The pupils are pleased? '*Yes, They like it \ 

much better, " \ 

(The school is in an area where former 

residents of an old-time slum had been provided \ 

nev,* urban renewal, low-cost housing, A high \ 

percentage of the pupils are in homes where the \ 

father is absent because of death, divorce or { 

desertion. This is a familiar pattern. Such ) 
conditions often make for disorder-running- in 

the halls, fighting and so on,) \ 

How about behaviorT \ 

'^Better than in the old school. There are, of \ 

course, some youngsters not well disciplined, ] 
But somehow the newness of the school, the . \ 

' absence of long corridors, seem to make for \ 

better behavior, " i 

Change is picking up momentum in \ 

education, \ 

The big revolution is ahead. The older j 

teachers, themselves the products of \ 

middle-class schools designed to teach I 

middle-class attitudes and values, with subjects \ 

selected for the proper upbringing of \ 

middle-class youngsters, are going to be more \ 



and more uncomfortable . Unless, of course, 
they can adjust. 

It now is estimated that by 1975, a mere 
seven years from no\\\ the teacher shortage will 
he relieved substantially. More and more young 
men and wofnen. especially the former, are 
going into teaching. 

These new teachers are out of sympathy with 
the old methodology. They are right to be 
annoyed. 

It is quite likely that many adults in 
education and parents who send children to be 
educated are going to find their names in the 
black hook when the final trumpet soivids. 

It is unpardonable that our system allowed 
educators to'classify children as "backward, '' as 
"slow learners, ''as ''problem children unable to 
learn.'* God alone knows how many children 
out of illiterate, deprived slum homes have gone 

,to the firsi grade with a vocabulary so limited 
they could not understand what the teacher 
was talking about and- therefore-been labeled 
''unteachable. " 
For a generation we applauded such 

divisions- the lumping of confused, frightened, 

sometimes liungo\ half sick children into 

categories that really retarded them. 

Throughout all our history-and maybe thai 

of other nations as well~the children from 

deprived backgrounds and homes have, in 

general become the poor and deprived of each 

new generation. 

To the question, r'Who can be educated?'' 

the //CIV . breed of teacher is answering, 

''Everyone-anyone. " 

I tnay hv criticized for in(:lu(lin|r tlic above 
conmHUils, hut J feel we-£ill educators, must {50 
to llie sludenls, the taxpayers, parents, the 
press and oth(;r iiit(iresied publi(;s to ascertain 
how they view education. 

PKOCIlSSES vow CONSIOriRATION 

Argumentation is abundant in discussing 
what kinds of value systems s<rcondary schools 
should be transmitting. Besides the inquiry 
what is wrong with middle-class values? Suffice 
to say that a whole host of values, liabits and 



a tt itudes imposed by a demand iiig 
technological society are bein^i Iratismitted 
almost without (jU('stion and c^Ttainly without 
any serious intelleetnal involvcrrnent on the |»arl 
of tlie students or iMlueators as to whether lhes<' 
values are legitiinat(? and good for society by 
any classification of top, middle or lower class. 
This is further argumentation that a program of 
(Mluiiation at the s(u:ondary school level nmst 
transmit the te.<:lmologieal ^fleets and demand.^ 
mad(^ upon all strata of society. 

Let us observe somh* of these teehr»ologieal 
inlluetutes. Look at the impacM of automotive 
travel or jet air (ravel upon all strata of soinety. 
()bserv(» your own reaction lo the ofttMi in bold 
tyf>e direction-Do riot spindle, fold, nnitilale 
or staple/ Labor saving devices are tiol 
exclusive produc^ts of a mumifacrturing plant. 
They are in evidejice in the liome, in U\e olTive 
(he ehurcli, tlie seliool, Observe* tin? impact of 
teelinology upon our mental health, surgery, 
pharmacy, denlistry and etiological irrdudance. 
(Chemical preparations thai affect our food 
products, our sports life, our air, pur waler-are 
these, in effect, to be ignored, or arc- they to h(; 
recogmV,e<l tliat llie effecl of a dynamic 
technological e.X[)k)sion lias had an irnpa(^l on 
all h;vels of our society witli only an occasional 
effort to learn to understand it and lo master it. 

h is ])ropose(l that there are four connnon 
[iroeesscs predominant in all instiintions in our 
produetiv<' so(!iety that inu.st hv. carefully 
oil served a nd u nd erstood before anv 
curriculum, building, administrative structure 
or re(piest lor funding be responded- to. The 
lour process(rs in question are listed in tlie 
r e c o m m e ti d e d rank or d e r o f 
consideration— authority, decision nuikitig, 
comnnuiications and organization. 

Antliority : 

Then! are nuiriy ticfinitions of authority that 
explain authority as emanating from the masses 
as dcscrib(^d in a true democracy or frotn a duly 
constituted organization, as in the military. Lrt 
us ol)serve authority as ihv. power to vlvX as it 
influences the productive institutions of our 
society, the schools and their currieular 
content, and the students' individual lives. 
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In a liigliiy aiithoritarijiii society, aulliorily 
am \hi a.scrilxrd lo size, to inililan' power, la 
control of IIk^ pul)lic fiiiids. In olhvT inslaiic . 
wti 'iHr-iirW^r awliiorily lo a krio\vlc(lj2;cal) ' 
pcrnoii, a d<'^r(M'(l ptTsoii, liisloricai pr<M!(^(leiiCr., 
a<r«*. TInTc an- ollw.-r sources of aulliorily thai 
(lcs(TVt^ soinr coiisiilcralion . . . llu* tluly 
eoiisliluic'd lawK of llu! laud thai govern llie 
functioning of inslilnlioiis aiul individuals, the 
policies of a husincsf; or iiuliislry . 

It is niy r(!coinnieiulali()n thai one of the 
nrasoiis for difficully wilhin ihc schools is lhal 
too frc(ni<'"lly wt^ liavo heeonu; prco<;cupied 
with the trplieineral vacillalioits of our s<:»eiely 
whieli result in word j^aniCh, myths or 
temporary solutions lo educational activities 
witliout authoritative merit. 

Let us ohserve lhat very few critics (]U(iStion 
the autlioritative hase for scieiute, mathematics, 
Kn^lish, the arts, hut (sx tensive effort is 
expeiuled and crilicism is levied upon the 
methods used in transmitting this hasic 
knowledt^e within our schools. 

The -q.uestiou of the value system ol 
meritocracy has htten leveled at s<dK)ols and in 
n\sponse to this indictment, rather than 
evaluate tlu^ educational value of merit sn our 
s(^hools, educators have taken cover in 
niedio<:rity which resulted in temporal solutions 
and n<iglect(;d its real responsibility to first 
transmit knowledge to all students at all levels, 
iiududing llu^ impact (>f the technological 
environment. 

It has often heen stated that productive 
institutions exercise their authoritative 
positions to earn a profit, therefore they have 
fulfilled their responsibilities to the 
representative bodies that have delegated this 
authority and did this in a measurcablc 
quantity. Study of the history of business and 
industry indicates that this progress has not 
been dt^void of serious consideration of 
psychological and sociological implications 
upon all levels of the productive institution and 
subsequently upon profits. Productive 
institutions are held in check by legislation, by 
unions and similar organizations, by customer 
demands and by public pressures. 

When training an employee a supervisor's 
^ capabilities are measured by that employee's 



. ^onnancc and lie therefore is subsequently 
' ? . ited hy the cumulative pcTformanee of all 
. ern[)loyees which rc^flects upon liis 
\jductiviiy. The impact of this geometrical 
jjroductive assessment is tiie result of a highly 
advancing tticluiologieal society ami spells tin; 
difference between success and failure in 
productive institutions. 

A supcr\'isor understands that be must live 
with his employees eight hours a day, five days 
a week, fifty-two weeks of the year and that 
the requisite skills for these work classifications 
have not been transmitted by the public schools 
of this nation. A supervisor docis not hav(^ 
unlimited selection of employees, partieidarly 
in a high (Miiployment market, A supervisor 
caimot fail or pass employees and attribute 
failure lo an employee and take credit for their 
successes. The supervisor needs bodies, hands, 
skills— manual and intellectual and productivity. 
His authority for all of these variable functions 
(vrnanates from the basic policies and 
philosophy of the productive institution that 
recognizes that all employees, regardless of 
status, aic human beings, citizens of this 
country, taxpayers and ultimately ul 
consumers. The supervisor needs the employee 
as much as the employee needffhim. Therefore, 
if he abdicates his authoritatjve position, bis 
responsibility to a superior body to produce at 
a profit within the limitations of funds, 
personnel and capital equipment" , he cannot 
realize the ultimate evaluation of his worth, 
productivity at a profit. 

Now let us observe the educational process 
and its function in our society—to educate the 
youth of the society. Without delving too 
deeply into the legal authoritative base for the 
formation of schools, which evidence is legion, 
let us disciLSs tlie more intangible basis for 
authority in educational institutions. 
Historically, parents have transmitted this 
responsibility to public institutions with the 
full expectation that they would obtain a fair 
dollar value in return. 

Therefore, one of the first recommendations 
for educators in assuming a responsible,- 
authoritative position, is that teachers can be 
most successful and satisfy social needs by 
assuming the authoritative position of 



(li>s<'miiKilin«: know h'(l«:r wliicli [\\v\ nir 

j»rrj»:jrr<l lo Icijcli. I'or iiisUnicc. pliN.^ics 
Iciichrrs i.iKiy hv well \ rrsrd in (•(»nlrni}>(iriiry 
physirs and inatli ' ikIkts in iiKtlli, hittiilish 
IcnclMTs in l',n«:lisl, slon Irarhcrs in liij^lory, 
tiiui iiiduslrinl :irls [\ hcIkts in llir irn|K)('l of 
Irclinnlo^'N within otir ii)(inslriji inslihitioiis. 
This inrplirs ihr Inuisniission oi liW this 
kndwh'dfic to all shuh'nts iind not to i\ sch'ct 
IVw . Tiiis dcx's not nir:ni that hrcansc of :in 
inlriicctiiid variahh- -a hijrhls (|urstionald(' 
(jiioticnl that stndrtits with \arial>h' 
inlrlh'ctnal Irvcis can lir snlijcclrd to a 
niotlillcd or '*(hnnlird-do\vti*' version ol ihc 
t.nl)jrcl rnattrr. A strctcii-ont ofiniN snhjccl is 
r(*coTinn('n(hM! or nrw rnt'lliods devised to 
ini{)ar< this knowledtie rather than an 
indietnient of a stiuK'nt's ahility or the 
arhilrarN' decision of faihri^ or the current 
practice ol passin*: slu(h*iits. on seniority, 
nutliirity and in some eases, (rood eondnel. 

'Whi IrccpicntK' liic teacher or the e(hi('alor 
snl)scrihes to tlie premise that the taxpayer or 
parent usurps llie tea(duTs' autliorilalix c hasc. 
They don't (h> this with doctors, iawN'ers, or 
other proies.:ions heeause these* |)rohrssional 
peoph' function in their area of specialization. I 
contend that ever)' teacher does r»<>t have his 
husie authority iisur|n'(L In iael. teacher,^ 
ahdicate rather than assnuu' liie authoritative 
hasc to leach lh(?ir sul>jeet speciahy. The) ^et 
involved with iorci«:n fic^lds of psytrholo^y , 
soc,iolof;y, and their personal. l)iasc<l 
int<Tpr<rlati(>ris oi' these phenomena rather than 
concentrate and prc|>arc themselves a<leipialely 
in their field. The teacher is no uiort* (piaNlied 
as a psytiholo'iist than the supervisor, doctor or 
lawyer. Kle cannot interpret or transmit the ills 
of our .society — it is not his n^sponsihility or his 
authority lo do so. 

T(^a(dicrs prolc.ssin«r to intiTprct industry or 
the recoiumi^iided pro<lu(ttive .^»ci(*ty. must he 
well vers(;d and [)ro[Kirly [)r(*par(;d in the variety 
of phenomena that pernn^alcs onr producliv(^ 
society. If physicr.s l<!a(^liers mu.st he alert to the 
most inirrent laws of physig^, thendore, 
iiidustriat arts toachcTS, vooationanund t<M:hnical 
Icachor.'? must l)c (squally wcdl versc^d in their 
areas of specialization. 



l)<'cision Makiiiti 

llistorieallN . decision makers depended to 
a lar<^r(. extent np(m iiittiition and in niaiiN cases, 
the devil theory, to arri\e at their sohitious. 
Kn^i^^'ed indi\'idnalists operated on Initiehes or 
inspirations. 

With the rapiti expansion of knowlcd«:e and 
the applieatiN-e use of this kno\\h'd«ir il 
appears in teehnoloj^f) , operations, products and 
services; ^Mivcrnmcnls and educational 
enterprise.s irnist rel) more exlensi\el\ on tin* 
.si-ientific proiress of decision makinji rather 
than historical precedetits or intuitiot!. 
Therehn-e, decisions affect ititj; curricula at any 
edneatiotial level must he approacdied as 
.scietitiln'ally and ohjeeti\ely as possihie: just as 
deeisiotis itivolved in productive itistitutions. 

MatiN .social .^eietitisl.'- aver that the 
application of seienlifie methods to (Iccisioti 
makin^r js inappropriate. Thus one cannot use 
physical science lo<:ie as a louudaliou for social 
science. Therefore, (•cononiic the<irv :\iiuiot lie 
nnxleled alter physics since the \ ariahlcs are of 
a social and human nature. I low ever, evidence 
ol the success of eeotiotnic platnicrs implies 
that these pre\i(>us assertions may he 
pretnature. 

The very nature of economies impedes 
m a t he tn a t i ea I solutiotis. The theoretical 
framework is difficult to apph in a 
reality-hase<! situation. /\nother pri^hlem is the 
va«:netu'ss of tcrtninaolo«:y and the difficulty in 
<lescri hi tiji social situations preeisei) . 
()onse(jue titl) , the intital task is tin* 
clarificiitioti ol' the prohlems l)y further careful 
(h^scriptive work. 

The de(dsive hreak which (;ame in [diysies in 
tlu! .seventcetilh century , specirically in the lu'ld 
ol in(;chanics, was |)Ossil)le only heeause of 
pn'vious (h^v<'lopnients in astronomy . . . the 
•gradual dcvelopnu'nt of a lh(Hjry, has(!(l on a 
car(ifnl analysis of ordinary everyday 
intcrpr(!tation of facts. Thus tin* coiitrihulion 
of astro ruiriiy, whi(di was integral to physics, 
can he paralleled to the importance of 
eeommiic theory in llu^ <lcvelopment of 
decision making theory. 

Th(« first stage in the theory of decision 
making dev(dopnient is recognition and 
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iHM'rptaturr of hasic (oiiiululions ulxiul wliit^h 
l\u:rv is no doiiht. TIu^ Sijcotul stages is the 
applk-alioii oi' llic l»asi(t fouudaliou lo 
soiurwlial riioro cdiuplicalcd siliialious; if ihc 
appliralioti is siKurcssful, il is utili/iul, if il is 
unsuccessful, ollirr allt.Tiialivcs arc eotisidcrcMi. 
"I'liuri ihc iilliuialc goal of decision making 
tlicory (lik*' ((rotiouiic theory) is the ability lo 
j)rcdi(!l or anticipate outcouuis. 

(]onlenl for curricular (l(!eision making has 
ample pn;<:e(l(!uc(? and authority hecaus(i of 
llu^ir ati.lec(tdenl evidence in the various 
disciplines. However, when it comes lo decision 
making in industrial arts curricula, educators 
have heeti remiss in looking at the full picture. 
Sonn* wish lo interpret/ Icchnology. It is my 
contention tlial must interpret the scenario 
prevali^nt in the productive institutions of our 
society and not any one craft, material, 
technology or process^ hut more specifically, 
their interrelationships as they arc described at 
greater length in subsecjuent chapters. 

(lommnnications: 

Assuming that an authoritative base for 
curricular content has been identified and that 
the decisions pertinent to curriculum have been 
predicated upon this authority, then the next 
process to be considered is communications. 

It is recomniendcd that the communication 
process, whether in productive institutions or in 
educational enterprises, be viewed in its totality 
and as it influences or is hifluenced by the 
functioning structure of that organization. It is 
further recommended that the communications 
process be observed as constantly existing and 
is more responsible to the way the organization 
actually functions rather than" to the way the 
professional organization verbally articulates its 
role. 

The role of semantics, proper reproduction, 
good English usage, or other communication 
skills cannot be denied, but evidence indicates 
that conmmnication is successful and creditable 
only when messages, oral or written, arc 
reinforced by actions. 

Paul Pigors best summarizes this when he 
Q says: 
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Effective communications is diffiaUt to 
achieve, because understanding is more than a 
grasp of facts. Meaning, if any, is conveyed (I) 
by words spoken and written, (2) by 
interpretations of words or silence, action or 
inaction, and (3) by insight into situations. 
Moreover, all communications is part of a 
continuing process which, in every human 
relationship is a joint task. 

In support of the belief that coninuniicatiou 
in industry is more than technique centered, 
many authors contend that effective 
comumnications in any enterprise relics upon a 
continuous interacting and effective 
information ' flow. In an institution where 
success is dependent upon the coordination of 
all the members, the comumnications process 
cannot be placed in a supplemental role. The 
managers and administrators depend upon 
accurate information to effectuate decisions. 
The contributors depend upon the efficiency 
with which the managers and administrators 
deal with this information in reaching 
conclusions. In this respect, the organizational 
activity, its goals, success or failure relics upon 
a continuous interacting and effective 
information flow. 

Effort spent on communicating some kinds 
of information to students is largely effort 
down the drain. Students pay scant attention to 
communications in which they arc not 
interested. The use of color, glossy paper and 
attention-getting devices, is secondary to the 
questions, "Does the student really care 
anything about the information you plan to 
give himT' 

In general, studies indicated that students 
were interested in information that school was 
"them'' oriented. Such information grants tlic 
student an opportunity to influence his future 
with the organization and indicates the 
organization's sincere desire to educate him. 

These findings help support George Homan's 
hypothesis that informal communication, 
which is social in character, develops side by 
side with task oriented formal communication. 
The use of the channel for either kind of 
communication tends to reinforce its use for 
the other. 
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Hiick in 1^)7)7} i ',. KfUvanI PriKlniy sliUrtl: 

J. People arc interested Jirsf iiv people, then 
in things, last in ideas. J J an abstract idea or 
thing- is wliat ycni liavc to exploit, you will fare 
best if you state your case in terms of people. 

2 People can be counted on to act only 
when they expect to gain something by it. 
Appeals to ideas or altmisnis sonic times work, 
but for sure-fire results spell it (Htt in terms of 
"What's in if for nu\ '* 

Tliismrans lo luv lhal rvrrv slinlrril wanls 
l(» Irani and liavr an opporlunilv lo s|n'uk. l<» 
ask (jurslions. nol lo Ur Ivviuml to as our ol' a 
mass. A sul>sr<jin>nl cIkii^Ut on rn<^llio(ls and 
<-vjduali(»ti will d<'al w illi lliis lopir llioron<ild\'. 
Sullicc lo s-jy lhal rvrr\ Icachrr. profj ssor and 
ad ni iiiislralor is losl wilhonl a sound 
rornniiinralitm.s sysh'ni, and I doii l niran audio 
or visual rioclronic drviccs I mean tlial hr 
intisl roninimiicalr liis idras. Iijs rrrlin«:s. his 
|»nr[>osrs, his jioals, his wliolr prrsonalily wilh 
ihr opporluiiily for IVrdhiUik. Oliurwisr hr, his 
scluxjj, ihr cornrnunily and juosl irnporlanl. 
llir shidrnls. [)ay a hravy penalty. (lood 
(^onirnunicalions «:ivrs Anlhorily an acM.'rplahlr 
|>la(M* in llir school and makes derisions 
in<>anin<:rul. 



()r<rani/.alion: 

This process Iu'ller lhan llir |)reviousIy 
enumcralcd, Anlhorily, Decision Makini: and 
(lonimimictalin';, indicales lhal leachin*^ is more 
lhan a person wilh a lonl of inlormalion. Thr 
lea<:lnT cannol ndy upon a Icxlhook as his 
main n^souroe. /Hiis is parlieidarly Inie of 
leao.hers who dcal wilh conc^^plsand ihcorics or 
loachers who loach lahoralory lype |)ro^ams. 
The n:ason is lhal [\\rrv an; a large nuinl)er of 
resources available to ihe tcaeher of loday and 
he must not oidy teach hut manage I he many 
resources available to him for any lesson, unil 
or eurricuhim— llierefore, be must be well 
organized. 

(frantod lhat there are a larg(^ number of 
different lypcjs of leachers, l(^aeh<TS wilh 
different l)aekfiroiinds, different philosophies, 
diff(!renl Irainiufi;, atliludes and bfjiiefs. I, el us 



Mieerrlrale upon ihe perlorniancr eenlrred 
ieher lhal may suhserihe lo \k>r periomun<-e 
♦ enlered lype of leaehinti-manni^ifii; previously 
deserilied in ihis l<!.\l. Noi* ihal I siiid 
leaeh-nuniaj^e, riol onKvl<'aeh. The Inuvr louicd 
leeluH' melhod is as (disoleh- as ihe horse and 
liu-rtry-inore nielh(»ds ui evalualion and 
inelhod-will he de.^Tiln'<l in Chapler VII. Whal 
IS ol coneern lien- is (hal an\ e<lucalor al any 
level who fails shuh-nls is firsl a failure himself. 
I do lio I prop(»s<' lhal sludrnls jusl 
aulornalij'ally »rl promoled lo ridoflln-m, 
l)ul h'aeliint^ aulhenlieall\ is m(jre lhaii 
dis.^emiualion of iiiformaljon- ihis ran In* 
aeeomplislie<l much more eff('cliv<'ly and 
eheaply h\ ern[»|oyin^r proven lech nolo^i<'al 
nu'duMls. ^ es, even lo ihe dr<:rer lhal ihe 
Iciieher may become ihc service man durin*; 
sludenl coflee breaks or luueli p<Tiod lo make 
eerlain lhal ihe e<pjipmenl hiuclions. I believe 
leachinn: is m(»re lhan ibis -il is ihe reaelion or 
no reaelion lhal I p<Te.'iv<' a^ I leach llii.< 
means a new ajiproach - ^-^flrxibiliiy diffcrenl 
words- a<ldilional m o<lel.s - a <liffcrenl 
Jipproaeh. This ihen implies Mial I musl be well 
orf^^mi/.cd, orj^anizcd in l<'rms of ihe i^ehool ami 
subjeel area i^oais: lhal I undersland how niy 
subjeel mailer field inlcrfaees wilh ibe oIImt 
i>ul)j( cl.s, lhal I know ibe lype of sludenl 
behavior and can anticipale and ihen hold ihem 
accounlable in lermsof ibe subjeel mailer I am 
direelly responsrble lor. This nutans I nmsl iu)l 
ordy be kruj^wled^rcablc in llu; field hul also u[) 
lo dale-lhal I know all ihe resources available 
lo mc lo accompiish ihis effecl aiul lhal if iherc 
is any failure, llien I have faih-d and nol ibe 
sludenl. This presupposes lhal b as leacfier or 
professor, undersland my functions as ihcy are 
relaled lo echu^alional objeelives of lh(' 
iiisli union and ihc resourc(^s available lo 
achieve ihese obj<'elives. This process is 
aecomplishcfl by a command of a wide variclv 
of melhods and ihe qualily of informalion I 
have available in my area of speeializalion. To 
aecomplisb this it would he my responsibilily 
lo plan-shorl range? and long ran^^e-bow bcsl 
to molivale ibe sludenl body .^o lhat I can 
direel iheir allention loward ihc subjeel matler 
wilboul ihreal or cocreion-aml rnosl 
imporlanl, I wouid obsen'c how besl I can 
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inana|rc i\iv Irariiin^^ iMivirojuiU'rit wlicrnii 
slii(l4-nls and I will rnjuircd to function. 
rii4*s(! iir<* not itnpossihh; standards oi 
IM'rlbniiaiicr, in fact, th<7 arc in cvidcncr 
wluTcvcr j^ood teaching is taking |)lacc. 11 allli 
niy appeals fail, then h^t us ask oursclvos a 
sclfitfh question. What is then* in it for nic' 
These students invest a hi^ portion of their time 
and their nlliniale actions as adults can 
ri«^ht fully he laid at our doors-whcthcr we 
deserve this or Jiot is aeadeinic- that's whore 
the liability, will he placed. In fact, current 
evidence today throughout the world iinlicatcs 
this. 

The student, parent, taxpayer, industrialist 
and politieain are all keenly interested in 



c(hication-they see niedioerc results with the 
ultimate mediocre :!itizenr>'. Taxes are risin^i, 
costs arc rising-and educational quality cannot 
claim commensurate improvement. The crisis is 
iH-re-we must confront it. Maybe we do need 
profijssional gcncira! managers to replace our 
.school superintendents. 1 don't recommend 
that we revert to the one room school house, 
hut 1 do recommend that the one room school 
house teacher had a better conception of how 
all the subjects would interface with Qic various 
graded students than most administrators or 
curriculum experts do today. 

The program described in the followuig 
chapters attempts to indicate that this is 
possible, in fact, it is functioning. 
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hVniODl'CTION 

Our of llir ()nlslaiulin<4 problems 
<'()n I ron 1 1 nj: all of socicly today aiui 
II !n|iirs I i () nal) ly will con Iron I socic'ly 
tomorrow. tlir rapid (diaiif^r and introduction 
o( lri'lniolo<ri(al drvrlopnirn ts. An oltscrvation 
Ity Dr. John IMatt oftlK; Univrrsity ol Michijzan 
indiralrs that in tin* last (•cntnry have 
iiK'rrasrd our sprcd of travil hy !()(), our 
I'lMTjiv r('sour(M'.'< hy I ,()()(). onr sprrd (if data 
luindlin<: and thr pou(T ol onr weapons l>v 
and onr speed of eonuniiriication by 

10 million. 

We have had to ahandon many of onr 
hasic Irnlhs in p|jysi(ts, «;eonn'try, idieinislry so 
iinirli llial it tx'eonies inipossihh^ to niidiTSland 
at what point in linn* these hasic trnths Inu inin* 
obsolete. 

Seientisls and professional p(;(jple often 
slate that they hec(nne ohsoh'lc five* VQars aft(ir 
thi-y have left eoihtj^e if they do not uonslanlly 
slay ahreasl of the r(H:enl arliuh*s in lln*ir 
respective jonrnals, seminars or conferences. If 
tliis he trne, is the gap ever widcwiing for the 
averaf^e eili/.en who must vole on lar^e 
expenditures h(^ cause of Icchnologieal 
iiniovations and <liscri[ninale h(;l>V(UMi biased 
ptiblic officials, \hisi citizens (h'cide to 
[mrehase or not to [)i]rchasc, to use or ixoi to 
us<*, or to inv(;sl vahiahh; personal linn* for 
hirllier education in any one of the fast 
(h^velojiing Icchnoloirical irniovalions that affect 
him directly or indirectly'.^ Yes, it is a 
eonfronlalitm of man and l(!ehnology and lini 
ultimate' conse(juene«rs will be determined 
whether man shall rule technology or 
technology rule [iiati. 

It is th(T(tf()re niy premise that a program 
of .study is needed that will, through directed 
discovery and other nu^thods, nn^et tln^ often 
expres.stul needs of probh^ni solving, 
individualized instrneticni, dis(*overing one's 



own eapahilities, and progressing at one's own 
speed. It is the intciit of this program that 
slndcnls very rapidly recognize nomenclature 
scientific and [uatlnrinatical concepts, tlie 
enmnlative impact and snhse(pi<:nt cffet-ts^-of 
Irchnologicral irniovations nf)on their lives as 
they study, as they attempt to seh^ct a career 
g<jal and how they may function i[] our 
pro(bietive society. 

Tlie proposed program is designed, and 
substantiated by r(*s(*arch evidence, for grades 
s(^ven through twelve. I^videuee indicates that it 
has miTit to be introduced to grades 
kiiui(Tgart(*[i through six, post hi[^h school ami 
adult educatioii. Tlu; hasic challenge is tliat our 
socriety is technologically uuaculturatcd so that 
students in Nvw York (jty glu^ttos or tlie 
suburbs (d l)(;troit, or lln^ \V(!slern Indian 
r(;senations lii^glcct to ac(]uaint themselves with 
the dynamic effects of scientific discover)' that 
n^sult ill technological iiuiovatioiis arid the 
ittipact upon their lives. 

It is my re(;o[[imcndation that this 
program rcprcsttuts ui additiuii to secondary 
school objectives, tin; following four objectives: 

1. Whatever educational experiences tliis 
program offers, it must of necessiLy reinforce, 
cornplerneut, give moaning to the other courses 
(jffenul at the st^condary school. 

2. This program enviroruucnl nuist also 
include a course organization that will help to 
syntlicsize other sccorulary school course 
offerings, show the interrelationship of 
ti^chuologics at work arul the relationships of 
man and tcclmology and the relevance of 
science, math, huinatiities and social sciences. 

3. Through these offerings, the student 
should, by (experiences, be given opportunities 
to woiik by himself, Obtain confidence in 
solving problems, identify questions and 
concepts and ultimately, select some general 
pattern for his or her career. 



I. Tlir •riiidimcc a>prrl ol" ihis protrnmi is 
morr (Irvoicd now lo ihr rnUTprclalion ofoiir 
pnuluclivr asprrls of our socirly as il funclion.s 
now and l-^ likrly lo lundioii uln-ri lln- slndi-iU 
jiMMrorncs a prodiirlivrcilizm. 

'I i> 'lol sulTicirnl lo propose ohjrclivrs. 
Ilir rssrrur is lo eslaldisli lahoralory 
<*xiMTicn<:rs ihai iMili/r known Ircluioloprs. 
ami lo rnalilr ihc h-arfirr.-^ lo implrniml ihis 
l> p<' of profrrain. 

Kui-iIht, ihr proirrain is drsrj:nrd and 
<)Iij«-rliv«-s died in lliis rhafUrr l»y rslaldisliirifr 
iiK-aniniul Icarnin*,^ cxprrirricrs lo opuradr 
ninrly lo one hundrrd prnrnl (larliripaul 
iidvancnnrnl in ollu-r siM-ofularv school courses, 
n Ihe sliidenl underslarids ihr applicalion o( 
malh or [)liysi«:s or rliernislry as it af»pears in a 
lodiiudo^ry. ihen (ormulas and primiplrs 
qnolrd in his olhrr roursrs will relaiii 
si<;iiifi«!iinrr. - 



nKSCHlVriONOI-PHOCKAM 

A s w i I h a ti y e d ii r a I i o ri a ! 
rrconimendalioiis, ihr followinjz imhislrial arls 
proirrani and its siil)se(pirnl snh-Iiradinjis an- 
descrihed in m-alrr details in followinir 
iMiaphTs. 
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This program is distincruislied from 
vocational education in the same sense as apy 
other academic course offerings are from 
vocational education, technical education or 
professional education. 

The reeomnicndations for this program do 
not profess to replace any current academic 
offerings. Instead, its viability must be 
substantiated by its unique contributions to 
secondary education, to boys and girls, 
regardless of their ultimate eareer destination. 

Historically and very accurately, industrial 
arts offerings were predicated upon a 
craft-oriented industrial society. With a 
dynamic introduction of technology into all 
facets of our productive society, whether they 
be scientific, professional or technical or a 
delineation of each of these, it is imperative 
that we transmit the technological climate of 
our current society, which includes all of 
society's institutions and not just "industry." 
Industry is not an adequate sample of our 
productive society. 

Electrpnics Is not the exclusive province of 
the TV repairn^un or the electronics technician 
or the electronics engineer. Electronics is also 
very gravely the concern of the medical doctor 
who is increasingly concerned over the 
technician's interpretations of electronic 
metering device readings which may in essence 
have one set nf parameters for the technician 
but constitute an entirely different set for 
diagnostic purposes of the medical professional. 

Electronic data processing and retrieval is 
in abundance in every productive institution in 
our society. They are not the' exclusive province 
of an accounting department. They arc equally 
prominent as retrieval systems, in hospita! drug 
administration, legal case histories, yes, even 
biblical texts (don't forget the moon shot, 
libraries,government, rapid information for 
decision making and variable usages). 

There is a failure to recognize that even if 
industrial arts. should wish to limit itself to the 
rapidly diminishing crafts as representative of 
our industrial enterprise; current practices 
within the schools indicate that even this 
inadequate sampling has no tangible right to 
occupy the time of any student regardless of 
.categorization as a high achiever or low 



achiever. These current industrial art? praclit*es 
make little or no contribution to the 
educational process at the seconilary school 
level. 

The typical carpenter no longer pursiiCi^ 
his craft according to the archiac craft 
practices. The phnnber of today is equally 
concerned with plasties and their extruded 
forms for transnrission of liquids, scnii-solids, 
and solids. The tool and die maker is rapidly 
being maneuvered and ultimately declassified 
by numerically controlled machines, electric 
discharge machines and pneumatic profiling 
devices. It is not only that the producing 
machines have changed, but tlie process^es 
involved in providing these goods or ser\'ieos 
have been radically changed due to the 
development of new materials, to the point that 
the linotype and hot lead printer is rapidly 
being replaced by a numerically controlled 
offset printing process and a short run printer 
by the equally dynamic electrostatic processes. 

What role then can we ascribe to the 
typical industrial arts birdhouse, pump lamp, 
soldering iron, bench vice or the drawing of 
such. When in fact, the tochnologocal 
environment about us is so complex tliiit it 
employes a variety of technologies and very 
rapidly obsoletes the old craft orientation. 
There is ample evidence to indicate that 
routine, manual functions can be most easily 
automated and that craftsmen may become 
technicians or para-teehnicians or skilled 
obsolctes. (These also extend to profession^d 
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and scientific areas). Cybernation is more than 
a ^ries of new machines and more fundamentaJ 
than any hardware. It is a way of thinking as 
much as it's a way of doing. 




4. Provide exploratory experiences for 
guidance in career pursuits. 

; To achieve these objectives, it is 
recommended that the program constitute four 
phases offered to all boys and girls in the 
following manner prescribed. 

PHASE 1 
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What justification is there in having 
students carving wood bowls, or plastic blocks 
when in fact, extrusion, lamination, injection 
processes in many material forms arc perfected 
and practiced. In fact, many toys are more 
current representatives of our cybernated 
society than the practices carried on in the 
name of industrial arts. 

I take full responsibility for condemning 
current industrial arts practices. However, I also 
advocate that industrial arts can become a most 
imperative academic offering in secondary 
school education. Yes, coalescing or 
synthesizing academic subject matter in an 
environment that no other course offering is 
cnrrently accomplishing. I offer the following 
industrial arts program in siipport of this 
ar^ment. 

The four main objectives of this program 
that every student needs and only this proposed 
program can offer are: 



1. Reinforce academic disciplines 

a synthesizing educational 



. 2, Provide 
environment 



3. Interpret productive society 



// MACHINES' 


MATERIALS 


^ TOOLS 


PROCESSES Ij 




Exploratory experiences are provided in a 
multiple-activities laboratory which exposes 
grade 7 students to a representative sampling of 
the tools, materials, and processes inherent in 
our productive society. 



25 



6. Materials Testing 




Regardless of the students ultimate career 
destination, these six activities, while they may 
not be all-inclusive, are a sample of a fairly large 
representation of involvement of the productive 
institutions of our cybernated society 
Extrusion is compatible whether it be plastic , 
steel, pills or cookie dough. What is significant 
is that the relative understanding; of the 
material and process be appreciated^. The 
specifics are assigned to those vocational 
education or productive institutions more 
proficient in this area. 



PHASE II: 

Exploration of Technologies 





Technologies are inherent in many of the 
processes and materials described in Phase I, 
ho wever, the terminology and classification in 
this phase is representative of the most 
prominent sampling of technology in our 
cybernated society. The uniqueness of this 
combination is that it is again presented to 
grades eight and nine in the multiple activities 
type laboratory where students will sample the 
following technologies: 



1. Electricity 
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It can be readily observed that a produet 
was a vehiele of instruetion in Phase L The 
experiment beeomes tlie vehiele of instruetion 
in Phasv. II. This uniqueness of instruetion 
transmits the unusual environment inherent in 
teehnologies, but also the requisite disciplines, 
attitudes and habits that identify these specific 
technologies and activities. More readily it can 
be seen that both Phase I and Phase II arc 
designed to support the academic pursuits of 
the junior high school curricula. 



PHASE 511: 




So far we have dealt with tools, materials, 
processes and technologies so prevalent in our 
produ ctive society and pragm atically 
disccrnable. What about man and technology? 
What are the outstanding value systems that 
govern the introduction of atomic energy for 
constructive or destructive purposes? Shall man 
sit in judgment and through his other 
institutions such as political, religious, 
economic, etc., eircumscribe or proscribe the 
ultimate use of these technologics?Does man 
understand that when he functions in any 
institution of our productive society that a 
multiplicity of technical innovations are in 
evidence and their concomitant specialists and 
biases. 

Therefore, Phase III is designed to give 
laboratory experiences to tenth grade students 
based upon the processes of authority, ; 
communication, decision making and I 
organization that are inherent in each \ 
technology, each institution employing this ; 
technology and the various levels of die ; 
hierarchy as productive citizens function within ; 
these institutions, whether it be cybernated, I 
automated, semi-automated or any '] 
combination of the aforc-mcntioned for \ 
whatever purpose of supplying goods and i 
services, not always necessarily for profit. -i 



PHASE IV: 




j 
t 

i 




The best way to envision Phase IV is to 
appreciate that students-boys and girls- will 
have experiences in Phases I, ' II and III and 
would culminate in Phase IV based on their 
interests and abilities graphically illustrated in 
the previous phases very much like junior high 
school general science starts to become r v>re 
specific and appears as physics, chemistry, 
biology and zoology. 



Here then the previously enumerated four 
institutional processes experienced in Pliase 
III— the seven tcchnglogies experienced in Phase 
II and the six materials activities described in 
Phase 1 culminate in one large laboralor>' tliat 
permits the students advanced experiences in 
no less llian two and no more than three of the 
previously enumerated areas in grades eleven 
and more dcptli in grade twelve or preferably 
two or three areas in grade eleven and two or 
tlirec areas in grade twelve. 



Til is would support the initially 
enumerated objectives for this program as well 
as the other academic offerings at the higli 
school level. For example, a student may elect 
because of shown ability and interest, a 
combination of electricity, electronics and 
computers, or po^ver, power transmission and 
mechanical, or materials, mechanical and 
electricity. Based on his previous exposure to 
the academic subjects in Phase 1, II, and 111, this 
would reinforce his current involvement in a 
variety of academic pursuits and industrial arts 
in a more intensified and supportive manner. 
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It is my contention, supported by 
evidence, that it is this traditional process that 
discourages students from acquiring a whole 
liost of specifics before a system becomes 
meaningful. It is this very process that 
emphasizes and puts a premium upon rote 
learning and memorization rather than 
understanding and comprehension. It is my 
recommendation that for this program, taking 
into account tlie previously enumerated 
argunnents that the student be exposed to a 
system such as a record player, or a radio 
receiver and then to the units that comprise this 
system such as the power supply, amplifier, etc. 
Then and only then at the high school level, do 
the components and scientific or mathematical } 
principles that comprise the system and their ? 
understanding, lend themselves to the analysis ;- 
of malfunction and design. j 

SYSTEMS 



METHODS: 

One of the first recommendations novel to 
this program is the employment of methods of 
productive society that help achieve the stated 
objectives. There is no evidence to indicate that 
our conventional approach of laboriously 
studying the minute aspects of technology and 
then building . up to the whole system, 
stimulates learning, motivates discovery or in 
fact, results in any real educational learning. 
Granted this is a method that has been used 
with the more elite students. Ic is my 
recommendation tliat if we are to make 
learning more meaningful, and to reach 100% 
of our secondary school population, we must 
approach this type of learning problem from 
the general to the specific. There are many 
outstanding examples, but one of the most 
prominent is an observation of the current 
electronics textbooks. They* almost universally 
approach'the laborious process of acquiring the 
specifics such as laws of electricity, the 
workings of amplifiers and other components 
and circuits. 

Er|c . z 
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This is no different than what is currently 
employed in a junior high school general 
science program where it is fairly broad in 
concept at the seventh, eighth and ninth grade 
level and ultimately becomes more specific at 
the high school level and more so at the college 
or university level. 

Other methods to be employed in addition 
to the conventional demonstration and lecture, 
would be JIT, the conference method, role 
playing, case studies. Pert and critical incident, 
all of which will be described in greater detail in 
chapter VIIc 



EVALUATION 

Educators, parents, et al. have rankled at 
the conventional educator's grade of 70%, 80% 
or A, B, C or the myriad of combinations. It is 
my recommendation that one of the chief 
evaluating instruments to be employed would 
be the ever-present critical incident prominent 
in productive society. This would result in a 
profile and not in a grade ... in a trend, not a 
category ... in potential, not indictment ... in 
objectivity, rather than subjectivity. 

Who is to say that a youngster's 
progression through seven technologies at the 
junior high school level would not result in the 
following profile? 
Phase n 
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His explorations of these technologies 
does indicate with a greater force that his lack 
of completion or failure to finish a prescribed 
matrix of activities in any technology is 
destined to stimulate further interest or 
comprehension in the underlying academic 
subject that is masoifcst 4i^4:lTTT-icchnuiugyr 



The teacher's evaluation of the various 
units of study desired for students and its 
applicability to t^e course and to tlie full 
program should W subjected to a PERT 
analysis. This in cffe<!t means, since it is PERT 
there is constant evaluation of student 
involvement in the design unit sequence and 
activities and is always subjected to the 
challenging question, "Is this the most optimal 
sequence of learning to obtain the optimal 
required behavior with this type of studenlT' 
This lends itsdf to statistical analysis, assistance 
and consuU4tion with other course teachers, 
and witK experts of productive society. 
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Laboratory Phase 

Network code 

Subject 



Year 



Event No, 



Number of lessons 



Objectives to be achieved 



Specific content area 



Remarks 



Ref erenofiS' 



Methods 



Audio-v±sual aids 



Development Worksheet 



This eliminates again the individual 
subjectivity or bias or limitations of teacher, 
administrator and local school district. It must 
be recognized that productive society extolls 
p erformance not mediocrity and that 
communication is most prominent through 
action or inaction, and not confinement to 
verbal or oral communications. Therefore, the 
students and parents rapidly recognize that the 



school and the teacher are continually alert to a 
check on the school's performance as it relates 
to the student's achievement and that students 
are not subjected to the indictment that if they 
have not succeeded in a rigidly prescribed 
course of study that they have failed. The 
reverse is true. It is the teacher- and the 
administrators who have failed to teach the 
student-^not the student who has failed to 
learn. 
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For example: Schools have repeatedly 
offered mechanical drawing for junior high 
school boys with various substantiating reasons 
and rationale. Productive society conversely 
demands that males and females be capable of 
using the graphic symbolism in society and 
instruments that produce this graphic 
symbolism such as blueprints, teleprinters and 
halography, which means in essence, that less 
time be devoted to the mechanical drawing 
activity and more time concentrated on various 
aspects of blueprint and schematic reading and 
recognition of a typewriter keyboard for 
computer communication rather than 
concentrate on the drawings tliat more logically 
belong in a vocational and technical skill 
preparation program. 

PERT application to the drafting and 
other similar industrial arts activities would 
have very rapidly indicated to curriculum 
makers, teachers and administrators that this 
activity is not only not representative of 
•"1m7iTfsiTY7-r,Tr^4^>3^^ representative 
of productive society. 



MATRIX: 

Mucli has been written and almost all 
educators subscribe to the need for recognizing 
and designing courses of study to satisfy 
individual differences. Careful perusal through 
the literature and research reports indicates that 
this objective has yet to be achieved. 

In support of this program and to the 
further recognition of individual differences, it 
is my recommendation that every activity 
whetlier it appears as an experiment or as a 
product, as it occurs in tlic curriculum of 
industrial arts and subject to PERT analysis and 
critical incident evaluation must appear in a 
matrix within cacli material or technological 
activity that will be representative of that 
activity. The design of products and 
experiments must be adaptable for th« slow, 
non-motivated learner as well a.s the highly 
disciplined rote learner and retaificr <of basic 
facts and concepts. It must be reiui Mibcred that 
the matrix is basic to the organization and 

mrj TOPovi des 
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directibn for the stmdent, the teachers, and the 
administrators. 
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MATERIALS TESTING MATRIX PARADIGM 
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Some of the most important 
considerations in the construction of this 
matrix constitute the following: 

1. The experiments or products be 
representative of each activity or technology so 
that an accurate sampling through involvement 
is in evi Ji-nce. 

2. These products or experiments be 
established at three levels of learning so that 
conceivably all students may elect to start in 
column A and based on their ability, interests, 
desires, may continue on column A or progress 
on to column B or C. It would also be advisable 
that within each column a combination be 
representative of each experimentation or 
project, tihaC several additional products or 
cxperimentB be incorporated that would 
mclude the same principles inherent in 
Crowder's isiranching recommendations and for 
the same reaisons. 



INSTRUCTIONAL TECHNOLOGIES: 

If this ^program is to be representative of 

ciiC -smpaal of teciinologiea within our 

productive swreiety, then of necessity, it must be 
one of the most competent utilizers of 
technologies that will aid the learning process. 
Chapter 7 will devote itself in greater detail to 
the indiviifcisl methods enumerated but a brief 
introductitxw is required at this time to give the 
relative position of this section of the program. 

Too frequently in the past, instructional 
technology in industrial arts has confined itself 
to cut-away models, 16 mm gang films, strip 
films and large illustrations which in many cases 
are presented in the wrong sequence in the 
learning process or have been obtained from 
industrial sources out of date and obsolete. 

Observe the recent newspaper article when 
first graders attempted to explain to adults the 
recent moon shot and extended moon walk. 
Regardless of whether they understood all the 
intricate pla nning, con trols, techniques, 
inherent in^. this moon landing, they were 
making explanations to adults, often in an 
exasperated manner, of the complexities of the 
trip and the walk. 

By the time a film is made by educators 



for educational purposes, landing on Mars will 
have been achieved, and this preliminary 
research and development will have become 
historical. Therefore, selection of any visual 
msEterials should be carefully analyzed and very 
freguenlly instant television transmissiori can 
beiused to greater advantage, supplemented by 
vi«ieo tape for the duration of its creditability 
and/or stored for its historical significance. 
Therefore, one of the recommended 
technologies in this program, obtainable at 
reasonable cost, are television receivers, video 
tapt; pick-up receiving and transmitting. 

Tremendous advances and developments 
penmit the use of recording instructions and 
information on tape decks that can be utilized 
repeatedly within a looped area by students 
whtaaever the need presents itself. One 
particular case in point, our research Indicated, 
was that students in the research program were 
veiy poor readers. Special tapes were prepared 
to Jbe used on portable transmitters with an ear 
plsng?in. This experience indicated that as long 
as atstudent did not have a hearing impairment 
he was able to conceptualize as rapidly iind 
without the handicap of reading. It further 
indteated to the student that the need for 
wriitten material was very prominent than 
smitten material received considerable 
alEtention. Therefore, books, journals, 
pamphlets, written instruction, etc. stilhplay a 
nwry vital role in this program with the^proviso 
that they be housed within their relative 
activity area and for immediate loan to students 
when the interest or desire is expressed without 
the restrictive or prohibitive practice of 
attempting to withdraw said material from a 
proscriptive library. 

Research evidence indicated that success 
with auditory technology stimulated further 
interests in the illustrated and written 
explanations coupled with the immediate 
availability of books and pamphlets, improved 
the student's reading capability as compared 
with the control group who were exposed to 
the conventional learning environment. (Don't 
forget sound, computing assisted instruction, 
single concept films, teaching machines, 
programmed instruction, computer terminals 
and piV.torial programmed instruction). 
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()K(;ANIZA'rK)N: 

A I first reading, the realistic 
implr'rncntutioii r)f this progruiii st^eins an 
ini>urnH)unlul)h^ obslaeh; for one teacluir. 1 1 
«^0(:s witlioiit siiying tlial every activity nrra 
inusl be cor«]p>lete witli re(]uisitc hand tools, 
<•(] II i pni ent and supportive teueliing 
te<!hn()h)^i(?s and softwan;. II IM^irr. crilical 
incidtnit, and th(t many otiier siJg^<»slioi?B6t- 
prvionsly enumerated are used, it is t»vi(K?n!t 
tlial llie prohf(»nis «)!' inventory control, studemt 
diseiplini:, safety <*tc. must Ixt \V(dl organ i/.ed il' 



a <50od k^arnitig environment is!/ to ensue. 
I k)Wever, if we are to interpret produetive 
society, we must pattern organizational 
practices after tiiose of tiie produetive 
institutions witiiin tiiat society. Reference now 
is made to the enumerated steps in Ciiaptcr I 
which indicate immediately tiiat direction of 
tiiis program is essential before any layout, 
equipment, coursi; of studies, etc. may be 
engaged in. It can 1)C observed at tiiis point, 
tlial tiie program was designed on the systems 
approach, so tlial involvement in all four phases 
will result in the previously stated objectives. 
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IMIASK l-lNTKODUr.'rinN TO TOOLS, MATERIALS AND I'ROCESSES 



INTUODIJCTION 



II MACHINES 


MATERIALS ^ 


TOOLS 





TIlis p.hase of \\\k\ [>ropos(Hl iiidustriiil arts 
profiram. to inlrrpr<!l llui impact of eyl>tTiiation 
upon hoys and ^irls of tlir s<^vcnth fiirade hivti!, 
is cali^gorizcd as an introdiuitioii lo tools, 
iuat<TiaIs and proeesstiR. Tliti assnmptioii hen; is 
not that studnils have never Ijeen nitrodneed to 
any tcJols or any materials or any processes or 
that they will not at some future date become 
familiar with more advanced eombinationt; of 
tliet^e. However, it is the intent to bring 
togtaher a manageable mimber of tools, 
niati^ials and processes that would bti 
repre^entativt! of a viable sampling of our 
prodn<'tive institutions, and as a preliminary 
and eorollary to the other three phases of the 
proposed program. 

The six areas sele.eted and the methods 
employed lo teaeh and organize this phas(5 will 
he desixibed in greater detail. However, the 
ftmr ohjectives, as previously stated, must he 
met ami the maturation bivel of the probabh; 
stlld(^uts must be seriously eoiisidenuh When 
the term 'probabh; students'* is used, the 
efereiu;e is made to all seventh grade students 



regardh;ss of their profile on any intelligenC(;, 
intert^st or ability instrument or adults—or any 
age group thai is lechnologieally unaeulturat<;d. 
Tlie most iniporlant functicm of this phase is 
lo: 

1. Keinforec aeademie learning. 

2. S y !i I h e s i z. e tlu; edueational 
enviroimient. 

3. Interpnit prochietive soeiety. 

4. Provide e.xploration and (ixperienees to 
guide future care(;r seleetion. 

Tin; six art^as selected which will provide a 
multiple activity learning environment lo give 
students an understanding in tools, materials 
and proeesses are: woods, metals, plasties, 
eeramics, graphic arts, and materials testing. 

Then; can be no hard and fast delineation 
of the material areas any more than such a 
discrete delineation is possible a,s representing 
ail the produetive institutions within our 
eybernat(;d soeiety. Careful observation of all 
six areas of study would indieate that tool aiid 
maeh i nc d os ign, materials development, 
methods alteration and materials process 
evolution arc all based on the fundamental 
sciences. Further evidence in the multiple 
activity recommended organization of these six 
material areas, by exposure alone, transmits to 
students an understanding thai no tool, process, 
or material is independeni or isolated from the 
others. Ilo^vever, it must be remembcn;d that 
no area of study is predicated upon the old 
craft system represenlative of industry of thirty 
years ago. This is not six small "unit shops.'' 
Instead, the areas of study are envisioned as a 
host of learning experienees based upon 
methods evident in the handling of materials 
and the use of tools to produce goods and 
services in our productive society. Therefore, it 
is nol significant that a student know bow lo 
shaipen a drill, or construct a die, but that he 



recognize the optimal condition of the tools 
and equipment necessary for the ultimate 
conclusion of his operation as he changes the 
shape of the material. 

It must be understood that the sample 
tools and operations offered in this text are far 
in excess of those required in a typical junior 
high school laboratory, but they do present a 
viable sampling which can be modified 
according to each school district's ability to 
purchase the requisite equipment, availability 
of qualified personnel, and readiness of the 
students. 

The following two photos illustrate an 
overall picture of the University s Phase I 
Lab oratory: 
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METALS: 

The materials area of metaJs has been 
exposed to dynamic technological changes. 
Powdered metallurgy has had a drastic impact 
upon the forming of unique shapes.required in 
the multiplicity of products and services in 
every facet of our productive institutions. It 
would be impossible to machine the unique 
configuration of these parts and the cost would 
Le prohibitive. In the area of machining metals, 
equally dramatic developments have occurred 
where man's former sense, feel, and judgment 
has now been replacedl by numerical control 
and hydraulically and pneumatically sensitive 
profiling equipment. Yes, to the point tliat this 
equipment not only duplicates man's unique 
dexterity, but it also perfects it. The 
development of metals and metal alloys has 
drastically changed our way of life, permitting 
space travel and enabling us to harness nuclear 
energy. It provides products, previously too 
costly for the average consumer, but now 
available to almost every home-own . r, reducing 
tedious tasks and enriching life. 




Shaping and forming of metal products is 
virtually impracticable by the hand method, 
not only because of the cost involved, but 
beeaut« of the unique characteristics of the 
many alloys that have been developed to fulfill 
unique Ainctions in our cybernated society. 
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Therefore, it is no longer valid in Industrial Arts 
to require a student to spend extensive and 
valuable learning time in how to properly file a 
metal surface or thread on a lathe, when all of 
these operations, because of quantities and 
price and the requisite use of unique turning 
tools and close tolerances, are better performed 
on screw machines, electric discharge machines 
or equally sophisticate(L metal shaping and 
^forming equipment. The "tedious process of 
hand tamping a sand mold or the making of a 
wood pattern becomes an indefensible learning 
experience except in vocational or technical 
education and then only in limited areas. 



productive capability. Countries that used to be 
prime producers of steel find themselves 
constantly challenged by countries that lack the 
basic raw materials. Improved transportation 
and the introduction of the oxygen process in 
steel making permits business men to import 
steel shipped thousands of miles, of equal 
quality at a lesser price per ton, than could be 
purchased within their own country. The 
impHcations for changing, political structures, 
international economic sy stems and 
opportunities for developing countries is 
obvious. 
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Authority 

The shaping, forming and processing of 

metals has reached a fairly sophisticated level in 
all aspects of our productive institutions within 
our cybernated society. Just a casual 
observation of the multiplicity of products that 
appear in the home, in the office, on the 
streets, in the air, the surgical rooms, or our 
current modes of transportation, gives ample 
evidence that the material area of metals is a 
most serious area of educational concern 
whether a student must make decisions 
pertinent to using these materials or purchasing 
them as a consumer or paying for them as a 
taxpayer, or using them in leisure time 
activities. Metals affect all our lives and will 
continue to do so increasingly, despite the 
introduction of new material areas. Whether as 
a user, designer, or shaper of this material, it 
must be recognized that the basic changes that 
occurred in this material have emanated from 
fundamental art, physics, chemistry, and 
mathematics and that subsequent productive 
institutions, providing goods or services, have 
re-organized the man— material relationships 
and a whole host of new technologies and 
language uses have been introduced into our 
culture. 

The impact of changes in this materials area has' 
been so dynamic that it has affected the 
international marketing, economic and 



Decision 

Here again the decision to enable a student 
to acquire learning experiences in the unique 
qualities of metals, metal characteristics and the 
processing of metals, will determine the metals 
material product matrix paradigm. 

As illustrated in the product matrix 
paradigm, the decisions for a representative 
sampling of experiences will be focused more 
upon the forming of parts by compression and 
heat as in powdered metallurgy and the 
advantages and uniqueness of this operation as 
contrasted with the foundry operation. 
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SAMPLE PR0r:PS<5F<? 


USE OF MATEWALS 
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METALS P RODUCT MATRI X PARADIGM 

Machine' 



operations are mandated by the 
unique, alloys so that many pieces cannot be 
sawed by the conventional hack-saw but now 
must be consigned to the continuous band-saw 
or abrasive belt or the electric discharge 
method. The ultimate finish of a metal need 
not be confined to the physical application of 
paints but now incorporates the use of 
chemicals, electrolitic processes and unique 
high fire glazes. The usual temperature 
differentials of heat aiid cold have been 
extended considerably. Current processes have 
extended metal product utilization and 
durability. 

Considering the impact of the dynamic 
changes in the metals area, the ' need for 
material product matrix flexibility, student 
individual differences as well as the enlarged 
learning opportunities, obviate the former 
laborious task of producing metal products by 
tlie almost exclusive concentration on the lathe, 
milling machine, shaper and drill 
supplemented by hand operations. 

Here as in every materials area, the 



learning experiences must be representative of 
the highly sophisticated characteristics of 
metals as they manifest themselves in products 
and services in our productive society. The four 
foot break and shear can be easily replaced by a 
much smaller version or a hydraulic press to 
provide the requisite experience of primary 
sheet metal operations. 



press, 




Mi 
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i 

j, 




The differences in price and space can now 
be reassigned to the more sophisticated 
treatments described earlier. Here, as in every 
material area, test samples of the various metals 
and metal treatments are created and subjected 
to standard destructive testing in the materials 
testing area of. the Phase I industrial arts 
laboratory. It should be emphasized that in all 
technologies, operations and materials 
development, the student's attitude towards 
established materials standards is very critical. 



Communications 



acquires the appreciation for the fact that 
materials, machines and processes are a result of 
efforts in the other academic disciplines and 
follows the recommended pattern of learning 
from the general to the specific (systems, units, 
components). The s u rr dga te industrial 
e X p er i e noes provide the added learning 
dimension of the actual application of basic 
scientific discoveries, in the applicative state. In 
this area, as in other material areas, the teacher 
demonstration method helps to communicate 
to the students, the requisite knowledge in 
making the product. The basic concepts of 
effective demonstration should be used, and 
more importantly, the JIT, JRT method should 
be employed wiiere the instruction is designed 
to be succinct, timely, and reinforced by 
foUow^jp. 

The metal materials area lends itself to the 
use of models and cut-away teaching devices. 
There is no easy illustration to show poured 
castings with the many undercuts which affect 
the limitat^'^ns of this process and ultimately its 
design. This basic process is most difficult to 
transmit, as many others are, and is rejated not 
only to basic pattern and core design and 
powdered metallurgy dies, but is also directly 
related to the principles of die design employed 
in plastic injection, extrusion and rotational 
molding. It is equally applicable to other 
materials, such as ceramics and woods. A new 
plastic cut-away using wax as a molten material 
very quickly accomplishes this task. 
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In the metals area, as well as in all areas of 
industrial arts activities, one of the most 
outstanding communications methods 
recomiifended is the actual student 
perfor|iance. It is through the actual 
performance of makifng the product that the 
student learns the various characteristics of the 
metals used; their limitations and peculiarities. 
The student also acquires the added knowledge 
and understanding of the currently developed 
equipment to shape or form the requisite metal 
product as well as the metal's adaptability to 
surface treatments 

It is further re-emphasized that the 
product is the means by which the student 




44 



The high frequency of unic^uc terminology 
and concepts, encourages the use of cartridge 
tapes and portable recorders with an ear plug-in 
in the materials area. Use of this audio media 
permits students who have difficulty in reading 
complex terms or conceptualizing from a 
printed page, an added advantage. This use is 
validated by research evidence. Students whose 
reading capabilities v ere determined to be 
considerably lower tha: -he average student at 
their grade level, could comprehend and 
conceptualize by the use of sound. This method 
is further reinforced by the pictorial 
programmed instructions previously mentioned 
and to home-work assignments from text 
material printed in pamphlet form or paragraph 
sections of the conventional text. The use of a 
combination of methods has the added 
advantage that the student is not denied the 
opportunity to make the product, which was 
designed to teach him the unique aspects of 
metals, because of a reading deficiency. Highly 
rated students with good reading abilitiy were 
having difficulty conceptualizing the unique 
characteristics of metals from the printed page. 
However, by working with the metal and using 
taped audio and visual instructional materials, 
this added to their technologicai acculturation 
in a shorter period of time with a greater depth 
of understanding. 

It will be repeatedly emphasized that the 
prime concern of the teacher is to communicate 
a valid sampling of the unique characteristics of 
the metals area to optimize the learning 
sequence expressed through the metals matrix 
paradigm previously illustrated. 

Organization 

just as in any materials area, the metails 
area organization must consider very seriously, 
not only the learning requisite for this area, but 
also the safety of ' the student as he uses the 
equipment. High speeds, temperatures and 
sharp edges in metals operations mandate ample 
space and careful placement. Illustrations in 
this chapter show the recommended 
organizational structure that permits the 
housing of all equipment, tools, supplies within 



the teaming environment designed for every 
student in the metals area. Therefore, 
minimizing traffic, optimizing learning time and 
cutting down on accident probability. 




Uses of color, non-skid applicators, guards, 
eliminating reaching past turning spindles, or 
other dangerous operations must be 
representative of the same practices in 
productive society. This organizational concern 
contributes to more effective learning and 
minimizes exposure to accidents. Please note 
the unique tool panels, material racks and 
diagonal taped text for quick inventory 
purposes. Name identification under each tool 
continues to reinforce the unique nomenclature 
for the operation of the metals area and adds an 
additional dimension for learning. 
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PLASTICS 

Plastics materials and plastic products have 
had an unceremonious introduction into 
productive society in the form of celluloid and 
its alternatives. Today, no one can deny the 
unique contribution of plastic products and 
materials to our productive society. Many 
products prohibitive to a multiplicity of 
applications because of the higher cost of 
metals or other conventional materials are now 
made possiblis through the development of a 
number of chemical combinations that resulted 
in the basic plastics materials. The man-made 
and synthetic fibers are subjected to extrusion, 
injection, compression, lamination, molding, 
impregnation and many other applications. It is 
rapidly becoming a very durable material with 
wide application for easy disposal. In many 
cases, frequently reconstitutable. These 
characteristics satisfy sanitation requirements, 
weight limitations, esthetic qualities and 
substitutions where such qualities are mandated 
of this material and its product. The plastic 
material area is a very good example of the 
development of a large number of industries 
and operations requiring very few skilled 
operatprs. People involved in research and 
development of the raw materials, products and 
applications need skill. The model makers, tool 
designers and machine xlesigners are skilled. 
This group represents only a small number of 
this sample of productive society. 




Outside of the consumer, the largest 
number of people involved in the plastics 
industry are para-technicians and semi-skilled 
operators that produce the products utilized in 
such abundance in our society. 



Authority 

The uses of plastics and plastic products 
are legend. It is a legitimately accepted and 
recognized material. It is rapidly invading other 
material areas. It lends itself to a multiplicity of 
operations and treatment and in many 
instances, rapid obsolescence replaced by newer 
developments and applications. Products 
formerly prohibitive because of cost are now a 
bane on the market. Very rapid observation of 
containers, utensils, safety devices, vehicles, 
appliances and toys, indicates the versatility of 
this material; from the aero space industry to 
toys its application is very prominent and its 
.inderstanding pathetically meager. Observe the 
simulation of leather with corfam, the use of 
plastics materials in textiles, the replacement of 
corrosive metal pipes with plastic pipes, 
virtually eliminating old craft skills and 
surmounting unique configuration requirements 
with flexible tubing in a variety of sizes and 
application for the use of a wide variety of 




corrosive fluids. Observe the application of 
injection molded doors replacing wooden doors 
in mobile homes where plastic has greater 
resistance and flexibility to temperature 
changes, humidity variations and shocks, 
resulting from road travel. 

The application of fluid plastics for long 
wear on walls and floors, the development of 
large numbers of plastic fibres used in floor 
coverings and textiles resistant to wear, stains 
and other injurious treatment limits, and in 
some instances obsolets the use of plant and 
animal fibres. 




The whole field of plastic laminates and 
impregnation is just beginning to expand. The 
unique applications of plastic materials flnds 
unlimited use from extreme temperature abuses 
in aero-space travel to sanitary application in 
surgery to the simple laminates of private 
papers to extend their utilitarian value. Plastic 
materials have established a significant place for 
themselves in productive society in a 
multiplicity of products and services. 



Decisions 

Plastics is a viable materials area in 
industrial arts. Industrial arts can best reflect 
the uniqueness of this material by adopting the 
technological processes of shaping this material 
as ^a basic categorization for the learning 
secjuences. 



Observe the plastics product matrix 
paradigm and note the left hand column which 
breaks itself down into: injection molding, 
extrusion, compression, centrifical force 
molding, lamination and heat bonding as 
representative processes and recommended 
learning sequences. 

This materials area and its former 
applications in industrial arts serves to illustrate 
the basic indictment previously leveled at 
industrial arts. The teaching material content in 
industrial arts is all too frequently identified 
with the craft applications of the material and 
evidence abounds that plastics have been 
introduced into industrial arts in block form 
and the craft application of carving and shape 
assembly of flat sheet stock has been an almost 
exclusive preoccupation with this material. 
Admittedly, the characterisitcs of the plastics 
materials, a few years ago, was very limited, and 
therefore, its uses were limited. This helps to 
explain that industrial arts has no authoritative 
position in introducing a material for its 
novelty. 

It should be introduced only if it has a 
viable position as a representative area of our 
productive society. This material and its rapid 
technological changes is further evidence that 
whOe the craft orientation to materials shaping 
as a basis for curriculum analysis and a defense 
for optimum learning experience may have 
been valid in 1930, it is no longer valid in the 
latter part of the twentieth century. 
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PLASTIC MATERIALS AREA 



SAMPLE PROCESSES 



USE OF MATERIALS 
IN SOCtETY 



INJECTION 



EXTRUSION 
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B. 



B, 



HEAT AND PRESSURE 
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o 
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Q 
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B< 



B. 



B 



D 



F 



PLASTIC PRODUCTS M ATRIX PARADiGM 



Using this material is a good opportunity 
to minimize the myst.^r>' so prevalent in 
eh*Mnical rormiilae. The learning is 
accomplishoa by application and 
experimentation without serious threat to the 
student, equipment or material. The unique 
eharaeterislies and fine balance of chemical and 
pliYsical faetors will very rapidly indicate to 
students the eotnmand of the plastics material 
area is basically housed in the chemistry and 
allied discipSine areas. 

The student productid products for the 
plasties materials area are limited to the 
^uuiilabilily of dies and equipment in llie 
resp^t^pmc^^^^^^- P-'^-*^^^ 



Sample test pieces are designed to expose the 
student to the standards destructive test ine area 
recommended for Phase I of this industrial arts 

program. 

Admittedly, the products resulting in this 
area xan be easily manufactured. That is the 
uniqueness of this material and helps validate 
this previously stated example. What can be 
re-emphasized is the close scrutiny required for 
the proper mix of the raw material to obtain a 
product with specified characteristics. The data 
are recorded in much the same manner that the 
treatment of other chemical (experimentation 
data are recorded. This learning experience 
gives further reinforcement of the stated 
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induBtriai :xrt& objectives and an awareness^ 
througH practice, that a logicaJ dificipline of 
careful measurement is mandated if certain 
prescribed product equalities are to be achieved. 
An additional reinforcement of learning 
experiences and cross materials area simiJarities 
is the use of dies in tHe plastics area wHich are 
in evidence in metalsi, ceramics and woods. 
The basic equipment availability and materials 
limitations present tbe learning parameters for 
this material area as well as for the 
technological areas. 
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One basic change in the product matrix 
paradigm is evident, Xhe three columns for 
products are still present but are dominated by 
the cost of the basic product which is 
proscribed by the process, die and mijf. A 
sampling of the processes is eaually applicable 
to high achievers as well as low achievers- Xhe 
learning vai-iable occurs to the degree which the 
various levels of students comprehend concepts 
that result from the interaction of properties of 
ra w m aterial, within physical treatment 
limitations. Product design makes further 
demands upon this interaction. 



Communications 

JBasic responsibility in this area is to teach 
the uniqueness of this material which 
incorporates not . only a multiplicity of concepts 
processes and equipment but also a large 
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ml3€M- of unique terms. Therefore^ th£s 
It trials ar-ea of j3liastios lends itself to an 
istration of t^wo additiona^I metHods of 
"I uni<::^tin^ the £zu thontative leaiming 
[uenees pjreviously decided uj>on, in a more 
timal manner , . . sj^eeifioally the methods of 
^"tation and induction. It is suggested that 
^ station and induction are methods 
resentative of our i>roductive society and are 
»lical>Ie to every area of inciustrial arts. This 
plication of these nnethor' descrihed in this 

bec^ause plastics as a material lend&w itself 
the unic^ue and challenging nature o-f the 
f'*&r*=^'wing plastic institutions vsrithln our 
ductivc i^ociety. 





These are t>vo terms and they are not 
"rnended to he used interchangeahly . To 
t, is understood to he the introduction to 
udents entering any area to the totality of 
tties that are subsumed in t:h^t area. 
^^o^^^ using the f3reviously descrlhed 
idge tape, the four or six students assigned 
lis area would, for orientation purposes, 
listen to the t:ape as they walk ahout: the 
The 

'^^o'"!^ stations, e<juipnnen.t and its xsses 
"^l>F>J»<^^*-io«s ^would he explained. Students - 
i he re<pjiired to aocjuaint thenxselves, using 1 
artridge tape or other audio-visual medium 

the area learning possibilities^ safety rules | 
dodL^^G, inventory conti.^--:iri^ - - in evidence^ / 
LC^: matrrijc, where ^^^.^^^jT" find the raw^ 1 
^'S* ^ and where,— -^TeT" store their ps^ducts. 



The itistruclional medium used would llicn lead 
the students within this area into llu: induction 
pliase which would introduee eaeh studenf to 
an activity predicated upon a predetermined 
product schedule, to optimize learning and 
equipment utiHzalion. This introduction wouhl 
explain the spcciiic activity and the 
subsequently designed learning materials, 
product material and equipment related to that 
activity. The methods employed for this 
supplemental information can incorporate the 
many described in Chapter VII, and would 
depend upon the equipment available, the 
capabihty of the teacher and the maturation 
level of the student. 




Induction, more specifically, would he designed 
for one student at a lime as he approaches a 
Hpecifie machine that performs a |)eeuliar 
operation. It would inform the student how to 
operate that equipment, its limitations, and the 
danger points and where to obtain the requisite 
raw materials and in what proportions. This 
would result in the requisite product identified 
on the product matrix paradigm. 



Organization 



This area is a good example of the rapid 
advance in a materials technology and 
particularly in the willingness and ability of 
suppliers to provide equipment that is suitable, 
financially and educationally, for the junior and 
senior high school level. y\ny attempts to offer 
surrogate experiences in plasties materials and 
processes and the use of tools, would have been 
prohibitive in the early 1960's. Today very 
complex extrusion, injection, lamhialions, 
centrifugal- force forming and a shelf life of 
pKstics has been perfected sufficiently to 
permit the teacher or administrator to provide a 
very extensive sampling of the impact of 
plastics materials within our productive society. 

Care must be excrcisetl in the sloragc of 
maljcials and in the placement of equipment 
for optimum utilization. The decorative aspects 
applied to the finished product can be referred 
to many of the applications recommended for 
woods, metals, graphic arts, or ceramics. The 
hand tool operation for decoration purposes, 
formally so prominent in industrial arts, must 
be relegated to the same position as wood 
carving and metal chasing. 

The learning experiences will govern 
decisions regarding organization of this area. 
Therefore^ any hand tools required .should all 
be located in this specific materials area. Please 
note the photographs which empJiasize the use 
of the "X" bench, ; Isr^y susans, and sealed 
containers and their .acccssibiJity for student 



In organization of this area, care must be 
observed in the layout to accommodate a 
minimum of four students and a maximum. cof 
seven in order that the individual differences 
aepect of this program described in Chapter I 
will be available. This individual difffsf^nce 
v<'onaiderat«$>Q is mt peculiflr to this arca^ but 
niiist also he considered when organizing each 
of the six areas recommended for Phase I of 
industrial arts. 



WOOD; 

The predominance of wood as a material 
or wood products in our productive society is 
very evident. However, it must be appreciated 
that wood and wood products are not the 
exclusive province of the fast disappearing 
cabinetmaker or carpenter. 

Wood and wood products will 4^ontinue, as 
evidence indicatef;, to be a vital material in our 
productive society as long as the raw materials 
exist. However, wood and wood products are 
changing drastically in appearance, use and 
specifications. The whole field of wood 
composition, boards, plastic impregnation of 
wood fibres and other treatments of the basic 
wood materials should be considered. 

Authority 

The design of learning experiences around 
cabinet making or carpenter skills is highly 
questionable. Therefore, this materials area, 
should not only introduce students to the hand 
and machine operations typical of the common 
treatment of wood as evidenced in most homes 
and furnishings, but should incorporate the 
other chemical and physical treatment of wood 
products in combination with other materials in 
the producing of good and providing services. 

u The subsequent product matrix paradigm 
foir this area is a sample iUustration of the kinds 
of activities" that a student can become engaged 
in, not for the purpose of learning to make a 
joint, which is a vocational skill, but for the 
express purpose of learning the various 
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characteristics of wood andiwood producctsand 
the limitations of the material in constructing 
these products. 

Since the product becomes the promor^nt 
vehiclf? for Iparniiig, th<j various u^^s of ta^a^S to 
(^^ke tliaie material are indicated because they 
are also utilized with some modification in 
other material areas. It is recommended that 
hand power tools should be utilized instead of 
hand tools. This educational decision is dictated 
by the predominance of power tool utilization 
in our productive society. The requisite 
attitudes for the use of this equipment, its 
relative cost, speed and requisite maintenance, 
has much more significance than to have a 
student perform a similar operation using hand 
tools. 




Decisions 

Having established a reasonably 
authoritative position to include woods as a 
defensible material area in the industrial arts 
curriculum, the next recommended step for 
consideration is the decisions that must be 
made to identify the learning experiences in an 
effort to optimize .the previously stated 
industrial arts objectives. The product or 
project at this moment becomes a vehicle to 
illustrate to students the various applications 
and limitations of wood or wood products. This 
material application may need to change the 
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iW^P PROetSS LEFT 
shape or fonn as'^well as to modify or adulterate 
the basic BpeciBcations such as impregnation 
with chemicals or plastics or decomposition, 
into nulp or durry to be formed into paper, 
paper products or composition board. One of 
the first activities that this type of materials 
learning environment mandates is that whatever 
product or project h selected, the processing or 
maniplulation of wood must subscribe to 
predetermined standards whether they be 
standards imposed by the logic of the sciences 
or standards imposed for effective and safe 
utilization of tools and equipment. Therefore, 
careful observation of the matrix paradigm will 
reveal that at the very end there are sample test 
pieces exposing wood to a variety of treatments 
that will be taken to the materials testing 
seciton of the laboratory, and exposed to 
various pre-deterroined destructive tests. 
Another serious decision that must be 
determined in the creation of the paradigm of 



FOR PHASE HI) 

products is that the proflfinztBiimust provide 
learning experiences, as in aB^siaiEademic subject 
field, designed for yom^Btero at ev^sry 
intellectual levd an adeqnaizsEsampIing of a 
defensible unit of study:..^-!!]^ puts greater 
emphasis on pre^lesignedi^fpDducts, a more 
hi^y structured productimaixix to provide a 
valid sample of learning experience^ Thig, 
concern takes precedence (Over the p^^vioiis 
industrial arts practices thatryoungsiers shoii^a 
design their own products. The recommended 
prodbct designs would incorporate not only a 
pleasing esthetic quality but should alav3 
incorporate sound engineering principles and 
include operations and processes that would 
expose the student to the various characteristics 
of wood and wood products and tools. This 
assumes again the basic premise that the general 
educational format is to teach from the general 
to the ^ecific and the student acquires 
appreciatioii for good design, resnect for 
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equipment utUization and limitations and an 
understiinding of the unique qualities of wood 
and -wood products. 




understanding. However, products in any 
column are representative of the previously 
delineated requisite leammg experiences which 
were determmed to be valid and representative 
of the wood material area. 

The above material does not imply that 
other decisions pertinent to this materials area 
are not required. It is intended to mdicate that 
these are the most primary decisions to be 
considered. That is, that the requisite learning 
experiences are designed to adequately 
represent the material wood and that decisions 
such as how to teach, the equipment to be 
purchased and other materialistic decisions can 
be better relegated to a secondary role and 
should more properly be categorized as 
recommended in the organization section of 
this chapter. 
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The next set-aus consideration which has 
resulted in many previous indictments of 
mdustrial arts is to incorporate an opportunity 
for individual study and individual differences, 
whether they be evidenced as taste, interest or 
ability. The matrix paradigm will reflect that 
the left hand column designates a sampling of 
processes and experiences recommended for the 
wood material area. Column 1 should designate 
a sampling of the products that will emphasise 
requisite learning experiences designed for the 
most basic level of student. This should not be 
predicated upon a student's IQ level. It is 
entirely possible that a student with a high IQ 
has never had any opportunity to work with 
wood as a material and therefore the selection 
of the products in Column -1 should be basic 
enough to permit this introduction to the 
material as well as the processing of this 
material to result in a final product. Therefore, 
product sequence incorporates the use of tools,' 
the use of academic disciplines in measurement 
and treatment of the material and the requisite 
problem solving and logic which culminates in a 
final product. Careful observation of the matrix 
paradigm will indicate iiirther that Columns 2 
and 3 should represent products that demand a 
more advanced degree of abiUty and 
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Communications ' 

I 

Now that we have authoritatively 
determined that the material wood is a vkble 
unit to be taught and made the primary 
decisions on the kinds of learning experiences 
and the vehicles that we will use to achieve 
these learning experiences, we can tfien more 
property be concerned with the methods that 
we will employ to achieve this learning. In 
other words, how shall we communicate to 
every student boy or girl, the impact of wood 
as a material and its many uses as it appears in 
our technological society? Having determined 
the expenenccs we desire to expose the student 
to, this will then lend itself 1» the utilization of 
PfcKT as a method of evaluating whether the 
sequence of learning experiences, we have 
recommended, are valid recommendations and 
follow an optimum sequence to result in 
successful student learning. This method fakes 
^armng experiences provided m iindustrial arts 
from the "arm chair" realm of decision making 
to a more viable area and makes learning or 
change m behavior measurement Jefensible. It 
further aids the indusfaial arts, teachers 
admmistrators and subscribers to ajssess whether 
fiirther expenditures of time, fiinds and effort 
are vaUd. The PERT method permits industrial 



arls Ip l)r <*valiiuli*(l in [\w same Irainc of 
n'l'fTiMicr as iIji* olIhT acadctiiic siihjcfl tnall<T 

In the area of in ell kx Is, more fully 
<l(.*scrih<Ml in (lhapler VII, it can l)c recognized 
lhal a \ar^v sampling of leaeliing rn(*tlio(ls are 
a|)[>lieal>lir. ll is not llu: inlenl lo make a lis;! of 
reeormne.iMled melliods so prt'scriplive lhal il 
would dt^iiy iiulustrial arls leachers an 
opporlnnily lo ri'lle(rl individual (lifferene<!S or 
lo rej(H'l individual sludenl's inleresls or 
nldlilics as lliey (rxplorr ihe induslrial arls 
rnulli|>le aelivily ni alexia Is laboralory 
experiences. A irw sampl<^< will he illii.slral<Mi of 
teaduii*^ methods used and diffiTcnl exaniph^s 
will he \m\{\ in differenl tnalerials areas of this 
lahoral<»ry. The recotn mended ttielhods :are 
only a sample and nol prescriptions any more 
than Ihe produel matrix paradigm is a 
preserif)li<)n. 'Hie produel matrix is a paradigm 
of prohahle produ(?l vehicles to eidiance 
h'arning. I'liis gives the industrial arls teacher a 
uniipur opporlntiily to reeogni/.e individual 
ilifferenccs and [>rovide a meaningful learning 
enviroiinn^nt. This opportiinily is nol always 
availalile lo the sci(Mice, math and other 
t<.'a<durrs who, in fad, must and do suhscribi; to 
the hasie laws and logic of that sci<>tice and have 
very litlh! opportunity for cducationaJ synthesis 
and productive society exlropolatioii. 
<\\tropolation. 

One ol the in<ahods used in tin* wood 
materials area is the pictorial program 
itistnictlon iu(^tlu>d which is very a<laplai)lc lo 
the initial iiilrodiiction of students to any 
[)n)ducl and e,<pii|)nicnl usage in this area or in 
any of the other material areas described, 
(iarcful review of the samples provid<'d in 
(Chapter VII will indicate that the pictorial 
n^prcscntation of lh<; requisite steps arc 
reinforced by simple succinct, written 
inslniclions in a IcsttMl and proven s<Hjucne>c. In 
the* event that a slu<Icnt arrives at some 
unkViown area such as lh<^ opiiralion of a piece; 
of equipment, or the fiuishing of the product, 
this can be supplemented by an audio single 
conct^pl fdnj or by a taped carlridg(; inserted 
into a portable recorder available to the student 
in the wood materials area. This leads into the 
next catcgoi ization for effective learning of the 



wood itiaterials area of the IMiasc I activity of 
the i n <l n si ri a I arls program . fhat is 
organi/.ation. 



Organization 

ll becomes very obvious lhal organization 
[)lays a very prominent rob: in industrial arts. 
Otherwise, the laboralory learning experiences 
become fru.slrating lo ihe teacher and traumatic 
and discouraging lo the students. Oidy after 
hrarning has been delineated and determined 
can we viably subiTiit a budg<?l and a purchase 
rc(|ui.sition for tools, supplies and equipment. 

The tools atul e<piipmenl should be 
adc<]ual(* for the represcnlalive learning 
experiences as previously enumerated in the 
wood pro<hicls matrix paradigm. Sample 
equipment lists of hand tools aiul equipment 
can b<; obtained from suppliers. Tfjc most 
important thing to recognize is that all tools 
and materials requisite lo learning about wood 
and wood products must be housed in this one 
material area so that students arc not rc<juircd 
to make extensive excursions to bring out a 
fourteen-foot board from a him her supply 
rooiu lo cut off eighteen inches for a product. 
Time wasted iu this type of activity is 
edncat ionally indefensib Ic. Therefore, 
materials, band tools, stationary equipment, 
books and oIIkt learning materials must be 
lion.scd in the prescribed materials area. 
Observation of the photographs illustrating 
such organization will illustrate the point. 

It must hi) recognized that placement and 
utilization of tools and equipment mandate 
ci^rtain space requirements for effective and 
safe use. These requirements are prescribed by 
sample practices in our productive society and 
also mandated by law. Organization should 
further consider that the convenience, safety 
and comfort of students is of'primc importance 
so that learning is optimized. This same 
cotisidcration is equally applicable to the 
leaching icnvironmcnt. Reference to human 
factors; enginecritig principbis would be 
valuable! Kslablishing an authoritative 




Lase for teaching wood as a viable material area, 
making decisions affecting optimal learning, 
communicating a meaningful learning 
environment supported by well organized and 
safe learning experiences provides the industrial 
arts teacher with a defensible educational claim 
upon students' time, educational fund^ and 
educational facilities. Industrial arts content 
can no longer be subjected to the pressure of a 
supplier, or the whims of an administrator and 
become a victim of subsequent cut-backs in 
funds or space. The institutional responsibility 
of cut-backs in space and funds is accompanied 
by a commensurate cut-back in learning 
experiences. Can we say that a major 
responsibility of secondary schools is to 
guarantee that future society will not be 
technologically unacculturated? 



CERAMICS: 



brought to a boiling point on the household 
range. This same application to a greater extent 
is in evidence in many of the other institutions 
in our society— most dramatically in the 
aero-space industry in the covering of metals 
exposed to frictional heat. 



Authority 

Extreme care must be exercised in 
determining the authoritative base of learning 
experiences representative of ceramic tools, 
materials and processes. The conventional 
kitchen craft application of slip casting, coil 
molding and low temperature firing are poor 
representative samples, and therefore, poor 
exploratory experiences of this materials area as 
it is represented in our productive society. 




Ceramics is the world's oldest material and 
craft, but it also must be recognized that it is 
one of the most unique and rapidly expanding 
materials areas in.' our current productive 
society. The unique applications of ceramic 
materials in combination with other elements, 
lends itself to a unique number of applications 
for bonding purposes, decorative applications 
and high temperature differential applications. 
The most common in evidence is the movement 
of a frozen dish from the refrigerator and 



Granted that extrusion and other processes and 
applications are equally useful in ceramics. 
What needs to be stressed in this material area 
are the unique chemical and physical properties 
of ceramics and their subsequent reaction to 
heat and pressure which distinguishes a 
conventional container from that of one 
capable of extensive wear, heavy usage and 
extreme temperatures. The basic forming 
operations may be very similar, but the 
intensity of heat, the base material, chemical 
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mix and the uUimate application and mix of 
the finished raw material, vitally affects our use 
of this oldest of man's building materials. 

Application of cloisonne to a household 
article is an artisan type of skill, whereas a high 
fire application of a different mix that will 
absorb shock and resist extreme heat upon 
earth re-entering, poses a whole new set of 
parameters for study and ultimately affects the 
design of learning experiences in this area. 




Decision 

Observing the product matrix paradigm in 
this area will indicate that a healthy respect 
must be obtained for the uniqueness and 
characteristics of the materials most prominent 
in this area. This represents a careful mixture of 
raw materials and dieir glazes and comparisons 
of finished products characteristics which can 
be verified in the test samples so prominent in 
this area. While other material areas in 
industrial arts lend themselves to observable 
manipulative processing of the materials, the 
unique chemical and physical combinations 
inherent in ceramic products are more 
susceptible to a data-gaihering and testing 




because the basic forming processes are very 
similar whether it be a slurry or a semi-solid, 
the ultimate differential occurs in the finished 
product which is .characterized by its unique 
qualities of breakage, beat resistance, shrinkage 
and elasticity . Qualities that distinguish the new 
ceramics technology from the centuries old 
craft. 

Creativity has always been stressed in this 
area of material study in an artistic sense. This 
should continue to be so, but design creativity 
must remain the province of the fine arts 
classes. The justification of ceramics as a 
material in industrial arts is the unique 
combination of chemical and physical 
properties. Therefore, a creative logic of the 
sciences as it affects product characteristics is 
justifiable' in this materials area of study in 
industrial arts. 

One of the decisions that confronts future 
curriculum content development of this 
materials area is the^ ui\e of other earth 
elements, such as bauxite, that have found their 
way into the metals area of industrial arts. If we 
can justifiably introduce the silicones because 
of its glass characteristics, we should seriously 
consider the introduction of bauxite and sihiilar 
materials singularly and in various 
combinations. We should also reconsider the 
nomenclature of this materials area and instead 
of ceramics, this materials area could be 
referred to as the earth elements area. 
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CERAMIC PRODUCTS MATRIX PARADIGM 



Communications 

Because of the unique nature of this 
materials area, a large variety of product 
samples must be in evidence, as they would be 
in any typical test laboratory. Wherever 
possible, before and after, the liquid and solid 
state characteristics and their chemical 
equivalents must be profusely illustrated. 

This is the industrial arts teacher's best 
opportunity to bridge the mysticism inherent in 
scientific symbols and translate them into 
meaningful application, thereby further 
reinforcing the need for careful measurement 
and data collecting. This is a unique discipline, 
inherently required of all aspects of our highly 
cybernated society. 



At the risk of redundancy, I remind the 
reader that industrial arts is designed not only 
to reach the twenty percent of our school 
population that learns despite out efforts, but 
the greater challenge is that of reaching the 
remaining eighty percent and making the 
mysterious technological symbols and concepts 
meaningful as they culminate in a finish ed 
product. 

A profusion of chemical formulae with their 
raw mix samples and the finished solid product 
helps to bridge this gap. Emphasis on careful 
data collection is not only required in other 
material areas but requires the same type of 
attitude in students of other acadenjic studies. 
Therefore, forms, report writing, accurate 
observation, weights and measures, are equally 
prominent attitude characteristics to be 
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transmitted in this materials area. Granted that 
the pietorial programmed instruetionr, single 
coneept films and similar methods may be used 
Ho transmit the unique proeessos and 
operations. The ehange in behavior as a result 
of aeeeptable learning cxperienees inelude 
observation, confirmation and (lata colleetion. 




Organization 

Organization of this materials area lends 
itself to the units of study previously deseribed. 
Physieal equipment does not require extensive 
spaee, but unique air, gas and other utility 
requirements must be met. High firing 
ehambers and their basie fuel and exhaust 
systems must be established. The ehamb.er 
eapacity is determined by the sixe of the 
produets and this is a serious eonsideration 
sinee ehamber size drastieally ehanges the eost 
of the initial installation (snehyas powdered 
metallurgy, bauxite eompression and reduetion 
and glass making). 



GRAPHIC ARTS: 

The grapb'^'. arts industry h one of the 
oldest erafts jvidence in our produetive 
soeiety. It is also one of the most outstanding 
eurrent examples of the impaet of teehnology 



upon the praetiees, habits and nttitiidrs of a 
historieally well-established eraft. The old 
letter-press method is .>'*tu3lly obsolete-. The 
offset press, eleelrostatic nrov esse^ and unique 
eliernieal eonibiiiations and e}i*:mical setisiliviiy 
proeesses have radieally ehanged the materials, 
processes and tools lliat are represcnlalivo of 
this aspcet of our productive society. Hook 
binding lias hcrw rnovcvl into the reairn of iho 
artisan and substitute methods of rapid 
accunndation of pages aiul fixing them into a 
design eonfiguratiou have been radically 
ehanged. 




This is a very rapidly expanding aspect of 
our productive society, and therefore, cannot 
be treated entirely in the begirming p'.iases of 
industrial arts. The elementary procc«ses and 
the more sophisticated electrostatic, mass 
reproduction, photography, holography, etc., 
arc in trodu ced as an aspect of the 
communications materials and processes in 
Phase II, under graphic communications, i 

The probable maturity level of sjlpvcnth 
graders, mandates that the requisite disoiplines 
of offset, embossing, sign prniting, plastics 
lettering, collating, etc., require a routine of 
discipline to optimize utilization of graphic 
arts, processes and equipment. 
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Amph; cvidrnci! indicaLcs LliaL wluithcr it 
!)(' ii iiK'tlical report, ii higal hricT, a political 
wliilr pap<'r, a scii'titific iIil'.sIs or an cdiicaLional 
cl i ssr r la I ion the hasic processes in 
CO nun It n ica I io ti ;irc fairly .statulanli/.cd 
I liro u jj^ lioij I our [>roduclive inslituLions. 
TlnTr'l'on', H[>iM!il and (pjality arc demanded al a 

riitninial t.osl whc^lUcr it Ix: a military 
l)allh'rirhl, nianiil'acliiring production line t ra 
so p h isli<iiUiMl l)usinrss hoard room, 'i'lic 
niatrrial to bi; (:onnminicat(Ml must Ix; 
accural riy rcproducMvL so that it is legible and 
ac<:<'plal)l(; to iIk^ rcadur. 



Authority 

A ruunIxT of authors Uavv. indicated that 
riu)rc scientists arc alive today than all the 
[►rcviously knowji scientists recorded in the 
histor)' of our civili/.atiori. Hoctor Isaac Asimov 
made ihc ohscrvalion that of all scientific 
publications tliat occurred since 3100 B.C, half 
of tin in occurrcid between 1950 and 1960. This 
is bul OIK.' small example of the exponential 
explosion evichrnt in the graphic arts industry. 
The pro»rress of civilized man depends upon his 
ability to impart information to others by 
nuians of the rceogni/.cd symbol or image. In an 



age when visual literacy is becoming more 
important and a good proportion of the 
worhl's population is illiterate iti the use and 
implications of graphic materials and processes, 
people need to be Uujghl to see and understand 
what they see to the same (Icgrcc that they 
were taught to njad and write. 

The greatest asset to the graphic arts 
productive institutions was the inlroduetk j-n of 
the printing press, but it must be understood 
that the press was not significant only in the 
asf ect that further developments in the paper 
industries— inks and allied tcchniijues became 
perfected so that the use of the press and the 
development of the printing craft was assured. 

A d miltcdl y electro n ics and tin 
advancement of electricity liavc affected the 
communinations aspect of our productive 
society. These are stressed with greater 
emphasis and specificity in the (ilcclrieily and 
electronics wiclivitics of the various phases of 
the proposed industrial arts [)rogram. This is 
additional arg<imenlatiori that rui malerials area 
or technology functions in isolation from 
others. Marshall Mchuhan arul oth.crs have 
indicated the unpacl of visual technology upon 
the graphic arts industries in our productive 
society, and therefore, upon all ciliztjns in 
society. 

Mccause of this dynaniie explosion, the 
irrelusion of graphic arts in the Phase 1 aspect of 
this industrial arts program is to introduce the 
student to the variety of systems and processes 
most prominent in the graphic transmission of 
information in our productive society. 
Therefore, the variety of communication 
processes and materials is represented as graphic 
arts in Phase I, grap^hie communications in 
Phase n, and its ultimate appearance in Phase 
IV. The proliferation of graphic 
communications practices and methods nullifies 
the age-old practice of exposing Junior High 
School industrial arts students to mechanical 
drawing. Mechanical drawing represents a small 
iusignifieant graphic method of communication 
at the expense of exposing students to a wider 
variety of systems and methods most 
prominently utiHzed in our productive society. 
Students can postpone the specific acquisition 
of drafting skills to vocational and technical 
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schools, i Concentration should be on the 
utilization of blueprints and other graphic 
reproduction media. This is. additional 
justification for defining an authoritative base 
for industrial arts content before any 
curriculum decisions are made and equipment 
purchased. Exposing students to obsolete or 
minute representations of our productive 
society is indcfenisble. 

Industrial arts is designed to be general 
education througb an exploratory 
representation of the productive institutions in 
our society. Industrial arts is not vocational 
preparation in the printing trade, as draftsmen 
or photographers. 




Regardless of how updated each specific area 
may be, the purpose of induslrial arts is a broad 
sampling of these specific crafl areas, -their 
influence upon each otiier and tlicir combined 
influence upon our society. One only needs to 
pick up the daily newspaper to sec the impact 
of color in the use of daily newsprint ... a 
process prohibitive to the industry a decade 
ago. The compilation and the make-up of 
masters, tlieir reproductive capabilities, the 
uniqueness of inks and papers with the use of 
modern headliners and variiypcrs, all lend 
themselves to the introduction of a wide variety 
of reproduction tools, materials, and processes 
that are evident in the home, office, and every 
productive institution in our cybernated 
society. 




Decisif)ns 

1 1 aving determined that this is an 
authoritative area of study, decisions have to he 
reached which would expedite an exploratory 
experience witli the various communication 
processes and materials most commonly in 
evidence in our productive society. The use of 
hand set type is rapidly disappearing. However, 
it is in evidence in a variety of small 
applications as rubber stamping, embossing or 
sign making. These appHcations can be used in 
plastics, on paper, following a template or the 
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GRAPHIC ARTS MATERIALS AREA 



SAMPLE PROCESSES 
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GRAPHIC ARTS MATRIX PARADIGM 



use of the original lead slug. Whatever the 
materials, a specific set of disciplines, attitudes 
and respect for materials and understanding of 
processes must be transmitted. It is therefore 
recommended tliat a careful observation of the 




following matrix paradigm will indicate 
products and experiences involving a hand 
letterpress, an offset press and embossed name 
plates, printed signs and the duplicating 
capability and manufacture of a rubber or 

plastic stamp. 

A portion of this activity can be devoted 
to blueprint reading and simple free-hand 
sketching using coordinate paper. Use of 
models help to expedite this activity thus 
minimizing the need for gi'oup instruction. 



Communications 

In this material area, as well as the others, 
a careful orientation and induction is 
preliminaiy to any learning activity involving 
students. An example of the multiplicity of 
methods used should be well illustrated in this 
iarea. A pictorial program instruction booklet is 
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very applicable for the embossograph and sign 
printing areas of study. There are a number of 
good blueprint reading program instructions 
available in this area. The operation of the 
offset printing operation poses a number of 
problems. 




However, a single concept film viewed prior to 
operation of an offset machine is available from 
many equipment manufacturers and explains 
the basic processes. This is followfid by a 
planned assessment, of a student's 
understanding before operation of the 
equipment is. permitted. The instructors 
assessment may necessitate a demonstration 
followed by tlie use of tapes describing step by 
step performance of this process for further 
reinforcement. Fail safe steps in instruction 
must be incorporated to optimize learning and 
minimize equipment maintenance. After this 
exploratory experience, a student can be 
exposed to l6mm films summarizing the 
graphic arts area. Final examination in 
conjunction with the critical incident 
evaluation of the student's performance in this 
area, is now subject to placement on a graphic 
performance profile. 

Organization 

This area is very similar to plastics and has 
an abundance of equipment that lends itself to 



the teaching of a prescribed unit. Once the 
determination of units to be taught has been 
made, the greatest caution to be employed is 
that a careful analysis of equipment capacity 
and durability is determined. Many of the 
graphic arts products currently available on the 
market are satisfactory for home use but 
cannot survive an eight period day full 
u t il i z a t ion by students. Therefore, size 
d e t e r m i n ation effects costs. Variety of 
processes and s>'stems to be learned as well as 
the validity of these systems determines the 
equipment. 




The one single major expense in this area is 
paper. Organization should be such, that tight 
inventory controls are established permitting a 
multiplicity of materials and processes 
explorations available for students, but also, 
that finished products, paper, ink samples and 
other materials are made available as destructive 
test pieces in the previously mentioned 
materials testing section of the Phase I program. 

Because of the requisite feeding, collating 
and similar operations required of this activity, 
organization should take into account the lineal 
feet of bench top space required without 
interfering with on-goirig graphic arts 
experiences. 



MATERIALS TESTING 

One of the rapidly emerging technologies 
is the Standards Technology. This has been 
necessitated by the fast developing new 
technologies and the unique roles of technicians 
employed in the various productive institutions 
of our cybernated society. 

The frequent duplication of product or 
service and the need to maintain a high quality 
of product or service demands careful 
calibration or evaluation of consistency of 
process or material. Any deviation from the 
established and proven standard adversely 
affects the quality of the product or service. It 
would not be possible to utilize technicians as 
para-professionals unless the more repetitive 
tasks of the professional could be analyzed and 
standardized for delegation to a technician. 
Tliis same process is in evidence whether it is 
the manufacture of a simple appliance or a 
complex solar vehicle. It differs only in degree. 
In order to continue and improve products or 
services, careful assessment of applied standards 
for measuring consistent quality or unique 
characteristics must be studied. Any changes 
introduced have a vital impact upon parts 
replacement, obsolescence and the ultimate 
economy. 

Many of tests perfor,med are conducted in 
laboratory environments using laboratory 
analysis and extropolation. It is imperative that 
consumers and pr ''fissionals have a 




comprehension of the standards techniques 
employed to give the techniques creditability. 
Participants in the testing laboratories adhere to 
rigid standards procedures in order to maintain 
creditability. It takes on an aura that the 
reputation of the personnel and/or the 
laboratory is maintained because of adherence 
to consistent standards which ultimately is 
reflected as reliability. 

Authority 



Whether these standards are applied in 
quality control situations in manufacturing or 
analytical tests performed in hospital 
laboratories, all of society subscribes to this 
technology. It aids in the process of 
technological acculturation to understand and 
appreciate this basic technology so that the 
testing services performed have a creditable role 
in our productive society. 

Many standards technology situations are 
identified as destructive materials testing but 
otherp with equal importance are tests of 
prognostication. Therefore, the test pieces 
recommended in the various materials areas 
described for Phase I are the student's first 
introduction to this technology as subscribers. 
Performance in this technological area in Phase 
I is identified as analysis and data recording. 
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Exploratory experiences as they function 
accordingly arc focused upon the test pieces 
exposed to a prescribed destructive test pattern. 
Students observe and record the unusual 
phenomena. This total process requires not 
only a unique understanding of the various 
testing and calibrating pieces of equipment but 
assists in the careful observation and recording 
of the results which are not too different from 
the laboratory experiences required in the other 
science areas of study in secondary education. 

>mfm 




The one big significant attitude and 
appreciation that can be transmitted is that any 
controlled change in expected characteristics 
u Itimately affects duplication of quality 
products or services as they appear in our 
productive society. 



Decision Making 

The materials to be tested established by 
Phase I provides an abundance of test pieces for 
the testing area. Observing the matrix paradigm 
the three columns of 'test' experiments 
identified as 1, 2, and 3 ca.^ be so that a simple 
test of chemical corrosion is Al and electrical 
conductivity could be C12. 
... The learning sequences are governed by 
the test samples available which incorporate not 
only the materials utilized in Phase I but also 
those materials and processes that are utilized 
in introducing technologies in Phase II such a£ 
fuels, lubricants, photgraphic paper, hydraulic 
fluids, and continue on into Phases III and IV 
of the proposed industrial arts program. 
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Communications 

As in all other areas this area of Phase I 
industrial arts also places extensive demands 
upon the communication process. The 
previously designated material matrix test piece 
or special test piecea will determine the learning 
that takes place in this area. The real problem is 
that in the other materiaJ areas the student 
could conceptualize by doing. In this activity 
the student will observe the destruction or flash 
point of the material in a matter of seconds. It 
may be advisable to have several similar test 
pieces and a preview of what learning is 
designed illustrated on a closed loop sound 
film. A reading assignment or "take home" 
audio tape before the actual tests take place 
encourages success. It is my further 
recommendation that in this area as in other 
material areas, that scientific and mathematical 
formulae that are used in other classes be 
conspicuously riisplayed. This also is one time 
when all students may be brought together and 
shown a film on testing and standards that may 
further stimulate understanding and 
comprehension. We must constantly be aware 
that this is an industrial arts laboratory and not 
a science classroom. We are users and 
manipulators of the materials, processes and 
technologies emanating from science and not 
teachers of science. 

Organization 

The utilization of this section of the 
proposed Phase I industrial arts program cannot 
be utilized as the other enumerated material 
areas. It is the author's recommendation that 
the time to perform a test or a series of tests as 
the instructors matrix paradigm demands must 
be accomplished immediately after the student 
has completed his test piece or pieces in any 
materials area. Therefore, this area is 
continually being used by all students 
throughout the year and must be supplied with 
sufficient orientation and induction 
information and equipment to permit the most 
optimal use of this area. It is my 
recommendation that pictorial programmed 



instructions, audio tapes and closed looped 
audio films be used before any tests pre 
performed on any equipment. Minimal i.vl 
maximal tolerances should be clearly stated and 
all forms and reference tables easily accessible. 




The accompanying photos show that all 
necessary adapters and equipment is available 
and ready for student use. As in other material 
areas extreme caution should be exercised. A 
shear or torque destructive test— toxic fumes, 
splashing liquids or chemicals could expose 
students to serious accidents. This condition is 
also present in our productive society. 
Therefore, the same monitoring practices and 
devices must be incorporated. 
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TKCHNOLOCII'S 



INTKODllCTION 




Tccliiiology Is iioilhcr a uv.yv term nor uii 
unusual phenomena. Il has its roots in 
antiquity, long before the inlrodnetion of the 
compass in niarilinie traveh The unirjucness of 
technology in modern day society has emerged 
beeanse of the rate of rapid development hi 
many technologies and the relative position of 
teeiinology to science. This has resulted in 
many of the current prodnetive aspects 
(jommonly rcfernid to as cybernation or 
automation or rate of change . . . each in its 
own right worthy of extensive study. These 
terms have hccn described in some detail in 
previons chapters. 

What is signifieant is that Ice.hnolbgy is a 
justifiable area of .study for industrial arts. 
Many technologies and their unique phenomena 
are not being transmitted to secondary school 
students nor is Icchnoiogieal relevance to the 
basic scientific area of study sufficiently 
emphasized. It is safe to assume that our 
educational programs are very delinquent in 
transmitting the impact of technology. This 
deficiency is so apparent that secondary school 



students, leclinical school institute graduates or 
college degree candidates may be elas.sified as 
t(M-linoIogi(ujlly barbaric^ or at best 
unaeeiihnral^^d. 

The other iiidiehnent (hat confronts 
educators is the typicial assignment of any 
technological study as vocational. Therefore, 
the total riHevanee of. t eeJi nologieal 
systems-- their scientific or igins and 
inlerdcp(«n(lence, their social and economic 
implications are neither studied nor 
acknowledged. If any effort at study is 
presumed, it usually is assigned to the very 
narrow vocational pursuits as technicians in tli<^ 
specific fields of cleclronics, radar, 
instrnnienlation or eonununications. So nnieh 
so tlial professionally prepared scientists, 
because of their interest in computer sei(^nee, 
function as technicians rather than .scientists .so 
that they can use computer t(;ehnolog}' as a 
tool in the interests of iht^ir basic .specialty, 
science. 

The unique applications of technologies 
result in automated and semi-automated 
systems in the various productive institutions of 
our society; in hospitals, in military strategies, 
in manufacturing, in Iransporlation and in large 
l>usiness offices. 

Without recognizing the impact of the 
various technologies upon our prodiietiv<r 
society, students may elect to pursuit a career 
classification that is much too narrow, and in 
many iji.stanees, obsolete in practice and in 
theory by the lime they become available to 
the productive society. One of the fastest 
changing technologies and most assuredly 
destined to be obsolete in its ciurent 
educational interpretations, is electronics. 
Observe the number of laboratories, even in 
technical institutes, that still pursue and defend 
the vacuum tube as a viable area of study, when 
micro~ii|initurization has rapidly changed the 
elcctromcs design, assembly and application 
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concepcs and is moving toward chemical crysUil 
circuitry. 

The depth of any technology study should 
continue to be relegated to technical and 
vocational programs. The general area of study 
of a technology and its application to the many 
processes and uses in our society, mandates that 
all students, regardless of their career pursuits, 
must recognize the impact,, not only of one 
technology, but the " interrelationships of 
technologies upon their selected careers. The 
medical profession is in danger of losing its 
diagnostic responsibilities if they abdicate to an 
electronic technician the interpretation of 
electronic calibration devices. Placing a terminal 
on a specific circuit in a communication system 
for calibration is easily predictable. However, 
placing the same terminal for comparable 
calibration on the anatomy of a person is a 
fundamental responsibility of the medical man 
if meaningful readings are to be obtained and 
relate to accurate diagnosis. Similar type 
examples are available in every professional 
field. Therefore, whether a student ultimately 
beconies a para-professional or a professional, it 
is mandatory that he understand the 
multiplicity of technologies. A student should 
not be limited to the singular technological 
applications in daily life or the specific limited 
applications inherent in a vocational career. The * 
interrelationships of technological systems and 
how they influence all our Vives is an area of 
study that should command an educator's 
attention. 

If the broader applications of 
technological interdependence and 
interrelationships are understood, the more 
simplified specific applications • can be. 
appreciated and form a good base for 
vocational career selection and preparation for 
future vocational career changes. 

PHASE II 

Technology affects our society, our 
economy, our government, our relationships 
with other governments and societies. Yes, our 
very lives are affected by techriology. Observe 
the dilemma of the cities, our shortened and 



extended life, massive and in;mediate 
coHLmunication, our basic bodily functions, all 
arc affected by the rapid expansion of 
technology. Whether il be a trip to the moon, a 
transplanted human organ, polluted air, paying 
a bill, or seeking leisure time . activity, basic 
technologies are vital in all of these pursuits. 
Technologies will continue to be used to 
advance our society and they are likely 
harbingers of a better understanding of human 
beings and their problems^ or how human 
beings learn. Hopefully the use of teehologios 
will eliminate the scourge of war, pestilence and 
ignorance, put this must be accomplished by 
design and not by accident. The sooner we can 
introduce technology into the study of our 
secondary school curriculum the sooner man 
will become the master of technological 
innovations and applications, rather than its 
slave. 

The computer technology is constant in 
the United States, Russia, or the emerging 
African nations. Computer applications are 
constant in the numerical control applications 
in industry, in accounting in hospital 
applications or planning strategies in 
government, industry or the military. 




Since there is no other qualified subject 
area of study in the secondary school, and 
because of the unique qualifications of the 
industrial »r*« teacher, industrial arts has the 
environment and must be permitted to 
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^^llnlrIUs. This iiUrr|>rrliili<,n ■ will n,i|y 
rrininrrr llii- slndrnrs iinHimiir sUnlirs. luil il 
will iilMf (mivHlr an rxpjnralfon mul iin 
uniliTSlnndiM.' of Irrhnnloprs to ai<l in vim-rr 
()l;iiinin«i «inil inlrrprrUilion of tlir part nl 
Irc liiinlojn- itpnn oiir socirly. Til- that 
iniliir^lrial arts Irarlirrs ainl sulijrrl 
Irarhrrs ii, a srron.iary srhool will \vt,rk in 
< u!irrrl to oplimi/.f Irarnini^. 

iiHonl is nol to iransniil iIm* 
iHMlrr<tan.lin^^ of Irrlinolo^ry ;,|o„r. Th,. rra<lrr 
i> rrniindrd ol an rarlirr indirlnirnl |r\ ird 
against rdiical ion uhrrrHi Irss llun'i lu-rnlv 
|«Trrnl of onr srrondary sriiool slndrn(s rxrri 
in llir scirnrrs and llu; inalln iiuiiirs. ( hw of llir 
*)l»rrlivr.s ol' Ifii.. projrrani is that \vr inrnvisr 
this iMTcrnlafri. to at Irasl im of ihr srfnxd 
I'^MMiliilion. !( i.s iH, cn'dil to rdnralors that ur 
Jirr aldr |„ uuivh ||,r npprr inldU^rlual Irvrlsof 
onr srrondary . .h,oI pop.,|alion llir varions 
iny^^lmrs ol II, r sdrncrs, llir niallis. and Ihr 
uppliralions or lan^nia^r. Thr real rhallrn^^' is 
rrarN iIh^ rrn.ainin|r iWA . Thrrr isalunidaMl 
•'vnlrnrr that a r^rrfnl rvalnation (.(-(nir lornirr 
iiiHhods ol Icarhinfr Ihr n.ajority ofstudrnts is 
Ihr rral rhulfrnrrr of rdnration and nnn rrsnll 
in thr idliniair salvation ol* this uorhL 

'^*h^ «:oal of pnMir rdurali(ni slnudd not 
!«• Ihr prrparation of an rxrinsivr srcrnnuit of 
sorirty whrtluT it hr thr intrllrrtnal .riftr. 
(•rrparalion lor voralional carrrrs." or 
|)r<ilrssionals. This is rdnrational aj^artlu•id . . 
snohliislnirss thalXshonId not l»r tcd.Tatrd or 
j-ondonrd i,y tax'iKiyrr , parrnls.^.r stndrnts. 
Kduralors shonid hr alrrt to thr possihilitv thai 
1/ wr rnn^inur (Mjr rnrirni r<lnratiunal prartirr.s 
and U thrrr is any vial.ilily in thr profrssional 
h>rr(^asts of onr sorirty for thr futurr and if wr- 
iirr lorlnnair rnoujrh jn avoid 'a military 
yaliistrophr. pc.rtrnds in today's sorirly 
mdirair that ihr rduralionally rn^frlrcrtrd oV 
Kxluy, may rrasonid»ly Ijrromr tin- most voral 
niiU'nrily of |(, morrow. - Thi\ lack of 
t^nifdoynirnt, thr |<,giral pursnils of tlir Ira.sl 
«MliHral.d massrs will br roiirentratrd on 
f»uhli(^s and |rov(^nirrMrntal arlivitirs whirli 
would affrct t\rir suhsislai.rr poliri.s, ihvn^Uy 
^^nhju^raling those (tdnratrd in thr ditr pattern 
to ilw role of serfs and thr ahumJance^ of ^^oods 



and srn irrs cd' thr ipialified will hr suhjrrtrd 
Ihr whims inid oxigrnries of thr Irss rduratrd. 
n this is not snffieiriil uieentivr for rdnraU.rs 
io iipdatr their eduealicm and rdnrational 
jHdirirs. eliminate Ihrir smddnsh attitudes an<l 
re<'o«r„i/.r the nerd for all educators to work in 
<-niieerl, then pro|rrannne(l Irarnin^r^ automated 
lra<diinjr ran \er\ easil\ he assit;iH'd the 
l«'in'hina lask. 'I'his would* eliminate'^the need 
h)r the hnnian tearlier involvement nnc'e 
teaehersare not hdfillinir their total edueational 
ohli^rjuituis anyway, as has hrrn idrntifird tu 
many (d* thr rdnealional hjstilnti(ms nf our 
soeiety. 

It i> thereforr rr(!omrnendr<l that the 
I'hase II aspeet <d* (he firoposrd industrial arts 
pro^Tam, ineorporatr the study of teehmdojrir.s. 
1 1 is not rreonunrndrd thai these teelmohmirs 



SYSTEMS 



UNITS 



COMPONENTS 



kPR(:'.;CIPliS/ 



jhc studies in the typical manner subscribed to 
(by vocational educators. Instead it is strongly 
I recommended that the approach to the study 
of technology be from general to specific, 
systems to principles, and that the broader 
aspects of society and technology, technology 
and technology, and the academic disciplines 
v/ithin technology be understood and stressed. 



tools interrelate with technologies and 
vice-versa in many of our productive 
institutions in a cybernated society. However, 
observing the concentration of study on 
materials, processes and tools, prepares the 
student for the more complex study of the 
uniqueness of teclinologies and culminates in 
the study of man and technologies in Phase ill. 



Seven technologies have been selected as 
representative of our productive society equally 
apphcable to the Kskimo of the North, to the 
Indian of the South, to the Inner City yooih or 
to the urban youth, regardless of their career 
aspirations. 

The seven technologies arc: 



1. 


riomputer 


2. 


Electronics 


3. 


Tower 


4. 


Power Transmission 


5. 


(rraphic Communications 


6. 


Mechanical 


7. 


ICJeetricity 




One of the unique contributions of the 
institutions of productive society can be 
discerned in observing the categorization of the 
Phase I and Phase U industrial arts program. 

It is admitted that materials, processes and 




Working with technologies as well as 
working with any science or other snijject an.'a 
of study mandates a certain discipline of the 
student. However, this discipline is not voiced 
by the teacher. This discipline is voiced by the 
technolog)^ itself as the students in their 
practical discovery of working with unknowns, 
begin to recognize the demands of the 
technology. There are definite limits to any 
material or process as well as there are to 
technologies or to human beings. The groat 
hope is lite human beings adaptability and 
flexibility and the inexorable static 
characteristics of the technology. What appears 
as a mystical formula in junior high school 
science is equally mystical when it appears as a 
decision-making paradigm for the educator. 
However, the secret is that as educators make 
decisions and realize the consequences of these 
decisions, so 'o junior high school students 
begin to realize the value of scientific formulae 
as they study the applications of the 
technologies and their eonsequenees. 



( )l).s(;rvalk)n of llio photographs and 
lh(^ diagrams will Indicate tht* organi/.alional 
pallerii for ihc IMiast; II industrial arts program. 
Physical placement of tochnology areas 
ii.vinu!diat(dy indicates to the casual ohscrvcr, 
the iiilcrrcdationships of the technological arca« 
of stu<ly, Kescareh indicates that this type of 
organi/.ation not only possesses a synthesizing 
influen<;e upon studtrnts as \v(dl as positively 
reinforcing their study of tlu* seiene-(?s an(J 
iyiath(MUati(\s. The organization of the units ol' 
sliidy and the teaching iiMithod^^ <!fnph)yed, 
previously descrihed in Chapter III, made an 
uiiUHuai eoiitrihution to tlu* student's 
eq^ipreheTi.sl()H and iinproviMUont in the area of 
reading and contpreluMision. 

1'^ it is reeoiiHu(Mi(h;(l that this phas<' of 
industrial arts study l»e assigned to grades M and 
9, boys and girls. Thase I industrial arts is 
recommended to precede IMiase II because ihv. 
leaching t)f junior high school scicne<^ and 
mathematics because of current currieular 
practices is nunc adecpjately rciMforc(?d. Since 
junior high school eurricuhnn poliei(?s 
recommend the study of general science, and 
math and appear as more specific concentration 
in \lhe senior high school as physics, chemistry 
or ][>iolog)', .so the study of technoU)gy in Phase* 
II m the general approach synor .-ous with 
juii|or high school .study t)f .science and 
miilhematics. Phase IV 'industrial arts is 
clustcrred a Fid synonymous with tiu; 
administrative praeliee of studying in d(;pt!i, 
the other academic .subject areys in senior high 
school. 

The four rceonimended processes, that is, 
(A) establishing the authoritative^ bas<; for an 
area of study in thispha^c of in<lustrial arts, (B) 
makivig the most optimal decisions in 
identilying the units of study to optimize 
learning about the specific technolog), (C) 
communicating most effectively the determined 
units ol study, utilizing previously enumerated 
methods, and (D) organizing a Lechnolog)' in an 
optimal manntr.io expedite A, 13, and C above, 
to ensure that the greatest amount of learning 
takes place, is followed in this chapter as it has 
btfon exemplified in Chapter HI. The four 
processes will be incorporated in the 
descriptions of the tee.bnologies. Special 



applications unicpie to a te( hnolog) will he 
identiiied to assist in (uwnmunieating and 
organi/.ing this phase of the industrial arts 
program. 



KLKCrillCITY 

All one needs to expfjricnec! and apfireeiate 
the viability of clec^trieity as an authority tive 
ba.se of study for industrial art.s, wouhl he to 
have be(!n caught between floors in an 
electrically opcrat<'d (^levator during tini recent 
United States *'brown outs."" The extent of 
inconvenience and in many instanc(\s, jeopardy 
to affected citizens and its impact upon their 
lives during this shut-down is legend. This 
example may also help to illustrate the 
d iffcrcnce between industrial arts and 
vocational education. U would avail no citizen 
any opportunity for corn;cting the situation 
other than the voeationally or teehnically 
trained pcr.soruiel employed to rectify the 
dilemma. llow<iver, this incident doe^< indicate 
the extent of tlu^ u.se of (dectricity in our 
current productive soeifity and therefore 
understanding of this uni(fue tjrchnology would 
aid in it.^ ultimate ccnitrol by ivan. A control 
that is exercis(^(l by higislation a??.'i licen.sing of 
the jiower producing .segn'ents of our society. 

Whether th<* .student ultimately becomes a 
scientist, a professional person, a technician, or 
a semi-.skilled producer in our .society, it is 
inevitabh^ that his country, or any other highly 
Mulustrializefl country of the world, will he a 
coM.sumer of ejeetrical power produ(icd by a 
hydro or die.sel fueled generator .syste a 
steam or coal fueled generator or .subscribe to 
electrical power generated by nuclear energy. 
Statistics indicate that electrical power aff'Tts 
all our lives and a reasonable appreciation and 
understanding of this technology must be 
transmitted to the whole population. The 
mysticism of electricity must be eliminated for 
the masses whether it is applicable to actions of 
citiz(Mis, consum ers, or career area 
specialization as producers in our cybernated 
society. 
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Authority 

Our current sUndard of living mandates 
the continuing use of electricity as a basic 
technology in the future. All scencrios of the 
future, forecast increased uses of electricity. 
Electricity appears as instrumentation and 
controls for all basic human needs, in fact, it is 
physically impossible to move any distance on 
this continent without the impact of electricity. 




Such a vital technology must be 
understood and appree'iated so ;U1 citizens may 
make more intelligent decisions regarding its 
uses, and cor»rumers may obtain a more 
advantageous output of this increasing 
! technology. 

Electricity and its applications in our 
society must be studied, not in its scientiUc 
formulation alone, nor its vocational 
maintenance and inst* '^ation, but in its broader 
aspects as a dynamic technology that combines 
with other technologies and processes to 
provide the goods and services inherent in 
productive society. 

Decisions 

It can be observed from the electrical 
technology matrix paradigm ^hat the units of 
study differ very radically from those 
Q commonly designed for vocational preparation. 

ERIC 



i'lie designation of units are principally lo 
emphasize the distribution of energy, its 
limitations and unique cliaracteristics that 
contribute to more effective systems uses. It 
can be further obscived, tliat the learning 
experiences now constitute U scries of 
experiments witb prewired and prcassembled 
ulanns, lights and controls, whose chief 
responsibility is to acquaint the students with 
the unique applications of these electrical 
systems to daily life and reinforce the basic 
scientific concepts that inspired tlicsc 
applications. Every attempt is inadt* Uiat the 
units of study help to clarify the mysteries of 
the uses of electricity and the age old analogy 
of the water supply system is not 
rccomniended. 




The electricity technology area of study 
\ ides isu ^excellent opportunity '.>f learning 
fr« rn the general to the specific. Most electrical 
lextbooks and equipment suppliers have 
Irfiposcd the method of learning electricity and 
Its mysteries hy offering ininuLc specific 
information anrli working up to the system. It is 
my recommendation that industi.. . arts should 
offer students an understanding of the varied 
applications of electricity so that it can give 
meaning to the many roles that electrical 
systems fuSfill in the multi-faceted applic-Uions 
within our productive society. Studying 
electricity in industrial arts should add 
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ELECTRICAL TECHNOLOGY 





UnltlXJI Al lUlM 


1 INDUCTION 


SAMPLE 

EXPERIMEWTAL 

SITUATIONS 


USES 
SOCIETY 


SrSTEMS 


UNrrs 


SMPLE LIGHTING 




S, 


Sa 


u, 




< <t 










COMPLEX LIGHTING 


^ i 

^ a: 
" a. 


s, 


3^ 


u, 




s. 








SIMPLE ALARMS 


s, 


s * 


u • 




— 1 


S3 


S4 




U4 


COMPLEX ALARMS 


UJ o 


s, 








o o 


S3 




U 3 


U 4 


GENERAL CONTROLS 


X ^ 

1 1 


s, 




u , 


u . 




_I -J 


S3 


s ^ 




U4 


SIMPLE INDUSTRIAL 




s, 




u, 




CONTROLS 




S3 


s + 


U 3 




MOTOR CXJMTROL 

; 


o □ 
O 3 
V) u 


s, 




u, 




S5 


S4 




U4. 



ELECTRICAL TECHNOLOGY MATRIX PARADIGM 



significance to mathematics and the sciences 
and electrical syitem impact on the social 
structure of this universe. It is stron^y 
recommended, and supported by research 
evidence, that to accomplish the above 
objectives, industrial arts should present 
electricity to ail of the students proceeding 
from the known to the unknown— from th<; 
general to the "ific. 

In order t(. ^ .eciate the applicatioii ^,1 
the ultimate value of electricaj technology : 
recommeuded that a amount of 

effort be expended to the former 
pre-occupation with skills required to solder, to 
install wires or to rewind motors. Instead let us 
start with the most common known application 
of electricity-lights, buzzers, alarms and 
controls within electrical irppliances. 
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POW^R TECHNOLOGY 

From thi2 frigid tundras of the north to 
the steaming jungles of the south, power is in 
evidence wherever man elects to settle. 
Originally, power was confined to that 
exercised by man's physical limitations or 
supplemented by domesticated animals. The 
uniqueness of power as a study and as a 
technology in industrial arts is supported by the 
rapidity with which power systems are utilized 
to satisfv the variety of man's excursions. No 
longer must wc rely upon tlif combustion of 
hydro-carbons or tlie availability of water 
power. Nuclear energy, solar energy, the use of 
chemicals ' in fuel cells, and the current 
resurgence cf steam ic? a viable power system is 
changing man's living habits, his battle with the 
elements and his meoV, of transportation and 
production. 




in our daily productive lives and in our leisure 
activities. Therefore, power and its systems as a 
unique technology becomes a viable ar^a of 
study foe industrial arts for the prcaously 
enumerated reasons. * 



Authority 

Just a casual observation in our daily lives, 
m our working orvironment, in our study 
environment or in our leisure time activities will 
reveal the variety! and profusion of power 
systems that abound in our society. Wln^thcr 
they be two cycle gasoline powered engines or a 
highly sophisLicated\ super-sonic jet they affect 
ou^ lives as citizens, individuals and as 
productive members of a society. 





EKLC 



In industrialized countries power systems 
arc in evidence everywhere. They may be highly 
centralized sources for the production of 
electrical power, mobile units for 
transportation or a variety of applications in 
the homes, the apartment, manufacturing plant 
or hospital. Power systems are in ample 
evidence throughput our productive society. 
They are increasingly becoming more dominant 




The previous industrial arts pre-occupation 
with the introduction of autornctivcs or the 
repair of engines took on the flavor of 
vocational preparation and neglected . the 
introduction of other power systems as a 
general education contribution. How many 
industrial arts laboratories can claim the Wankel 
system of power or a pulse jet or a solar 
energysystem? Here is an excellent opportunity 
to observe that while the training of automotive, 
mechanics is vital to our productive society, 
this responsibility should be assigned to 
vocational schoolf} preparing such mechanics 
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and that industrial arts should introduce boys 
and gins to a variety of systems of power as 
these systems are employed througjiout our 
productive society. A study that could assist 
the student more reaiislically to select a career 
pattern, understand the impact of a power 
system upon his career selection as well as the 
role of power systems within our society. 





The power systems recommended for 
study are based on the preponderance of these 
systems evident in our productive society. Asa 
recommended sampling of power systems for 
the study of power as a technology in Phase 11 
of the industrial arts program, the following are 
submitted: two cycle and four cycle gasoline 
engines, four cycle diesel, the Wankel engine, 
pulse jet and the electric motor. 



EKLC 



Would man have originally subscribed to 
the use and development of the hydro-carbon 
huming systems used in our automobiles if he 
could have perceived the polluting impact of 
this type of power system? How many 
educators recognize that a similar threat 
confronts us in disposition of the nucloi^r power 
systems wastes? Unless we, all of us, appreciate 
and understand these consequences nuclear 
waste could be more devastating to the lives of 
men than the hydro-carbon ^^ollutant8 of today. 

The mass population explosion and the 
mass uses of these hydro-carbon power systems 
produce nslronomical effects. jVlilitary 
devastati» i)^come8 msigniificant compared to 
the potential hazards of hydro-carbon power 
systems. This is riot to : ^ ,e their use, but it 
does emphasize the need to understand these 
power systems, the fuels th«y employ, the 
wastes they exude in return for thej power 
obtained. 




Decisions 



Having established that there is a 
proliferation of power systems in our society 



\ 
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and that no citizen, male or female, is isolated 
from the influence of po>ver systems, ti e 
requisite decisions for defining the areas of 
study for this technology can be delineated. 



f SYSTEMS 




The above figure will suggetst that in the 
Phase II industrial arts study of power 
technology, the basic format used is. to direct 
the student's learning from the system to the 
components concept, from general to the 
specific. Observing the photographs and the 
following power technology matrix paradigm, it 
can be readily identified that no disassembly of 
these power systems is recommended nor 
orgariizationally provided for. 



It is recommended that introduction of 
the power technology or any other technology 
as a viablft learning activity in industrial arts is 
not how to repair a carburetor, but that a 
carburetor is in fact, on ^ of ^ the units in a 
gasoline engine as differentiated from a fuel 
injection system in diesel engineo. That the 
ratio of power at the power take-off differs and 
is important. Fuel costs and the appearance of 
these power systems in various other complex 
systems within our society are mandated by 
fuel availability, ecology, cost and work to be 
performed. These are the general education 
industrial arts concepts that affect our soci^Jtj', 
that interpret the impact of technology on 
society, not the specific understanding and skill 
of being able to repair and adjust a carburetor. 
This skill should be assigned to the specific 
training responsibility of mechanics within our 
productive society. Industrial arts is not a 
subject matter field that is to prepare 
mechanics or any other specialists. Therefore, 
in power technology, industrial arts' chief 
responsibility is to provide a le-j^niing 
environment so that students can understand 
tl/e differences among the enumerated power 
systems and the result of applications of power 
systems to moie complicated systems that 
appear in our productive society 




The next sequence of study is to identify 
the units comprising each power system and the 
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POWER TECHNOLOGIES 





ORIENTATION 


INDUCTION 


zAMPLE 
EXPERIMENTAL- 
SITUATIONS 
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IN 

SOCETY 


SYSTEMS 


UNITS 


2 CYCLE ENGINE 




s, 


S-* 


u, 








s + 




U4 


4- CYCLE ENGINE 




s, 


s^ " 


u, 




IDUblHIAL 
- PERSONAL 


S3 


3 4. 


U3 




DIESEL 


s, 








s* 


s^ 


U3 




WANKEL 


s , 




u, 




1 


S3 


s* 






PULSE JET 


• HOME - 
- SCHOOl 


s, 




u, 




s. 


S4 




U4 


ELECTRIC MOTOR 


s, 


s^ 


u, 






_i J 


s^ 


S4 


U5 


U4 


FUEL CELL 


< < 
1- a: 


s, 




u. 




SOCIE 
CULTU 




s^ 






SOLAR CELL 


s , 




u, 




S 3 









POWER TECHNOUDGY 

interdependence c ' these units to produce the 
ultimate power system for which it was 
designed. Following tiiis the student should 
pursue . llic comparison of similar units , in 
different power systems to recognize 
similarities of differences of fupr.tion, results, 
design, performance and calibration viiriables. 

The variety and individual differences of 
students may necessitate that each unit 
incorporate the further identification of the 
various components comprising each unit. 

All of these activities in the study of 
power technology are test-stand activities .... 
Iierefore, most of thr results obtained is 
through calibration and data collecting. What 
does happen when the fuel mixes change? What 
is the difference between a two cycle and a four 
cycle engine? llow does its application affect 
Q""T productive society? Can we transfer the 

ERIC 



MATRIX PARADIGM 

horizontal thrust of a pulse jet system to a 
rotary motion? Can we change a rotary motion 
in a four cycle engine to a lateral motion? 
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These concepts are introduced as diagrams and 
conceptually described in general science. The 
interpr<;tative fi^^icts of industrial arts in the 
actual use of these power sysleinu ^?nd the 
realization and physical articulation of the 
science concepts^ emphasizes the unique 
contribuH^in that the power technology and 
othe: - technologies, identified in die 
recommended industrial arts program, can 
make to the secondary curriculum. Therefore., 
defining the ultimate value and uiiique role of 
industrial arts. 




The pictures of the industrial arts 
laboratories readily iDustiate that automobiles, 
airplane enr^ivies or lawn mowers are not in 
evidence. It is re-emphasized that a two cycle 
engine is not limited to lawn mower 
applications, in fact, lawn mowers use other 
power systems. The supplementary 
photographs indicate that small she power 
systems are available at minimal cost. The 
savings generated in the initial cost of the 
smaller power systems, supplemented by the 
use of cutaway models, permits a tremendous 
saving of square foot learning space and its 
attendant costs. Cutaway models are available 
to further minimize any tear-down operations, 
therefore opiimir^sing and reinforcmg learning 
without the needless and tedious tear-down 
activities which often detract from industrial 
arts objectives. 




MECHANICAL TECHNOLOGY 

"ince man used a lever and a fulcrum to 
move extremely heavy objects, the principles of 
mechanics have permeated our society. With 
the use of activating forces such as pneumatics 
and hydraulics and the introduction of unique 
gearing combinations excited by fluid power or 
electrically stimulated power units, man's 
command of the mechanical technology has 
increased exponentially. 

Basic physical laws have not altered 
appreciably and the concepts transmitted by 
the study of science and physics appear as 
ixnique, often mystical phenomena. The 
btroduction of automation, cybernation and 
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many of the physical theories and concepts can 
be tried and tested thrcug^ the ase of 
computers. Howeyer, man's continued 
insistance upon development of prototypes or 
models makes it a vforthwhiie inyestment to 
assess the human input, which affects 
computerised calcuhtions, validated by models 
and prototypes. 




the simple household appliances illustrate that 
mechanical technology permeates every activity 
of our society. Mechanical technology is 
introduced as a general e^- n study 
reinforcing science and mathcma -le study 
of this technology in industrial arts is 
differentiated from the vocational pk-actices of 
the mechanic, machinist or industrial 
technician. The engineer must be very 
cognizant of mechanical principles and their 
consequences as he designs a bridge^ a machine, 
or a sophisticated system. The often repeated 
adage ''for the want of a shoe the war is lost" is 
equally appropriate here, "for the want of a 
physical advantage, the optimum efficiency of a 
system is greatly diminished." Admit'tedly, 





Authority 



There are d e f i nite limits to tlie 
combinations and the extent *>f power 
transmitted by a variety of gearing 
configurations. Mechanical technology can 
increase student understanding of the complex 
conceptualization transmitt<^.d by science that 
gears or gear piiteh can improve power, increase 
speeds, and change direction. The^ mechanical 
concepts become confusing to most students 
but can become readily diacemable, and easily 
learned vfhen meclianical prototypes are 
assembled in some of the combinations 
illustrated by the photograph. Most of the 
prototypes are related to the eqiiifiment most 
prominent in the recommended indbstiial arts 




The increased automation anil 
semi-automation of extensive production lines 
and the application and increase of services 
indicates many of these operations rely upon 
basic physical principles that historically 
predate the automobile. It is the application 
that varies. What used to be a craftsman 
operated milling machine is now a numerically 
controlled milling operation by introducing the 
new computer technology and the adaptation 
of hydraulic, pneumatic or electric sensing 
motors. These combinations of technologies 
extend the old physical 'applications of basic 
machines and result in sophisticated systems, 
previously unanticipated because of man's 
physical and intelleetual limitations. 



Many unique die configurations or air 
vehicles would not be possible unless tJie basic 
machine, previously designed by man and 
limited to man's manual dexterity, can be 
greatly extended by placing design decision on 
a tape that actuates hydraulically operated 
motors which govern tJie resulting perfonnance 
of the machine. This performance can be 
combined in a three axis operation, impossible 
to accomplish using man's limited manual 
dexterity. 




TJie predetermined operations can be 
studied, and if necessary, improved upon to 
optimize production, quality, flesign and 
overcome unforseen affects. 



MECHANICAL TECHNOLOGY 
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MECHANICAL TECHNOLOGY MATRIX PARADIGM 

Decisions pattern of study. Admittedly, the ^systems 

selected for study are simple and would appear, 
Observation of the meehariieal technology and do appear, as units in a more iiomplicatcd 
matrix will imlicate the prev ioutily system in the Phase IV industrial arts program, 
recommended systems, units, components However, the main objective is to recognize 
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that the variety of mechanical systems do 
piirform spceific funclions and as is true of 
many sophislicatod s)'slcms, this sophistication 
is a result of a combination of simpler 
mcclianieal systems and technologies. 




It is iiiipLTiitive.' that ciUinvay' moflols as in 
llu* illijstratt^d com|ih't(^ auto chassis or plasiic 
engin<; Tnod(^ls l>r made available lor (jonstani 
rc!<5n^ne(! o( a simple mcehanical system to, a 
niore complex system. Tlie whole system 
illustralesj tin; comph^x interrchitionsliips of 
technologies and meiclianical systems. It is 
rccomniended in the mechanical tcchnoh>gj' 
area as in the other tcchnolog)^ areas, 




t h a t - h a n d s on o p e r a t i o n or 
f c a s i b i I i t y — d c V c I o p m e n t through 
experimentation be accepted a the most 
successful inethodolo^'— this docs not mean 
that teaching' methods described in chapter VII 
were ignored. 

y 
\ 




GRAPHIC GOMMUNJC \TION 

A casual observation confirms the variety 
of media and methods used in communicating 
symbols in every aspect of our society. Every 
institution and every facet of our society 
receives a profusion of messages transmitted by 
a numljcr uf communication methods and 
media. A<hnittedly, the offset press is very 
prominent l>ut the immediate reproduction of a 
few <:opies or micro-miniatxirization of large 
<!opies.for storage and retrieval, enable a variety 
of comi)inations of these media to produce and 
stort* information previously unilreamed of. 




It is safe to state that no career pattern is 
immune to the thrust of the graphic 
comniunication''s technology. No citizen is 
isolated from its impact. Therefore recognition 
of the various graphic communications media 
and their pptential is a viable area of study for 
industrial arts. Observe the rapid and radical 
transforfnation of photography, instant 
copying, sound recordings, the voice 
typewriter, and the identification, recording 
and confirmation systems. 

Authority 

One needs only to appreciate the volume 
of legitimately produced and sponsored 
information that proliferates all aspects of our 
society to recognize that this is an 
exponentially expanding technology. It 



behooves tlie experts in reading 
eoanprehension, if man is to take 
these technological innovations in ■ 
that ai<I and abet the ba: 
communicating, tliat is, "the comr: 
ideas,^** tp_ recognise and utilize the 
The relevance of these me« 
communications alone has been r 
recent journal of psychology. T 
intermittent illumination on 
subliminal perception paint eharai 
discernability, road signs as cor 
color coding, cigarette images and 
of smokers, and letter di 
profoundly effects perception and 
cornerstone of knowledge in our u 
of this technology. 
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Industrial arts preoccupation witl: 
mechanical drawing and in some instances 
printing and very rarely photography fails to 
interpret adequately this dynamically 
expanding technology. The expanding nature of 
chemically sensitive papt ;ind their solutions, 
the large variety of electro-sensitive developing 
processes in comhination witli the physics 
improvement in lens and lens comhinatioiis 
makes possible immediate reproductions of still 
or motion pictures. It is recommended that all 
students be exposed to a multiplicity of tliesc 
graphic communications reproductive processes 
and media. Any good office supply house in 
combination with a pholograpliy supply house 
has a variety of equipment and supplies tha? 
>vill provide an adequate sampling of tlu:^: 
media. 




Decisions 

Observing the matrix paradigm, it can be 
ascertained thai a dummy copy which is used 
for making of the master and ultimately printed 
on an offset, still subscribes to the systems, 
units, components or general to specific format. 
Tlierefore, the subsystem or units wlielhcr it he 
photostatic copy, letter assemblies or glossy 
photographs require not ordy legibility but the 
requisite appeal to Uie reader. The ultimate 
objective of transmitting ideas and meanings 
cnipliasizcs die need for understanding the 
systems and units of graphic eommunication 
technology to include photograpliy, pastc-ups, 
Iieadlincrs, varitypers, and process cameras. 
These processes, in cond)ination witli tlie use of 
color, symbolic grapliic illustrations or other 
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GRAPHIC COMMUNICATIONS MATRIX PARADIGM 

commercially available prepared media can moving pictures as 8mm or single concept film 
result in a one-page dummy, a four-page products. The unique combinations utilizing 
booklet or a sixteen-page brochure. sound and strip film as in the DuKane proceiss 

The ultimate obligation of the finished 
product is to transmit a message, acceptable to 
a specific range of readers and hopefully 
retained, for future reference whether it be an 
advertising flyer, a local newspaper 
advertisement, an instru'^tional sheet, a 
government pronouncement or a scientific 
paper. 

The addition of sound is not only an 
advisable adjunct as a teaching medium but is 
used very extensively in sales and sales 
promotion, news information, propaganda 
purposes, and explanation of complex scientific 
concepts. The audio medium in combination 
with tlie previously enumerated graphic 
Q --^production processes can result in sound 




and others are appearing with greater frequency 
in advertising and education. Education is not 
confined to the formal school, but is considered 
a prerequisite to effective sales. To educate the 
consumer, to assure him that purchase of a 
product is within his capabUity to pay, use and 
often install is a salesman's credo using either 
graphic, audio or a combination of techniques.. 

As a reminder, the student already has had 
graphic arts and blueprint reading in Phase I 
industrial arts. He now needs exposure to the 
various methods, machines and combinations of 
equipment that result in a dummy copy. This 
dummy copy could employ still graphics, 
symbols and color for an advertising layout or a 
more complex dummy; script, run through, 
check out and equipment for a video run. The 
use of a holographic camera, accompanied by a 
typed spec sheet gives the following statement 
more meaning. Cybernation is iMore than a 
series of new machines and methods and more 
basic than any hardware. It's :iuway'of thinking 
as much as it is.i;i way of doirjg:. Tfe use a 
holographicj camera that :;akes a tiw*Mi 
dimensional photograph, accwsnpiinied by a 
spec sheet does; away with the laborious 
drafting. Therefore, time spent on a typewriter 
keyboard is much more defensible. 



COMPUTER TECHNOLOGY 

One of the most dynamic technological 
impacts imposed upon our productive society 
in the last decade, and with projected 
geometrical impact on the future, are logic 
circuits in r.ombinations that result in computer 
devices previously unheard of. As a technology, 
computers are no innovation. A mechanical 
computer w^s devised in the latter part of the 
nineteenth century to record tides. Neither are 
computer functions confined to electronic 
impulses. They also take the form of fluidics, a 
rapidly developing method of creating logic 
circuits in combinations with other 
technologies. 

The impact of the computer technology 
upon our society can be an asset or it can be 
devastating. It will be a harbinger of 




CO ntributory' developments towards 
im'^rovement of society ov result in a hoard of 
slaves to thie computer technology. Note the 
often repeated admonition on a bill— do not 
fold, spindle, staple. This simple instruction 
indicates ihtv demands this tochnoiog>' imposes 
upon its snifctH^ribers. It ha^'j further demands, 
many prodm^ttive institutions hav<* resisted tlir 
logical -ctisnmr:!; before the introduction oi . 
compi3in!t7/*vi data collection and retrieval 
system. With the introduction of computerized 
information storage and retrieval systems and 
its demanding organization and compilation to 
make use of the machine's capabilities has 
upgraded managerial, administrative, and 
accurate information transmission practices 
previously considered impossible and witli a 
rapidity beyond the human capability. 
Computers therefore cannot be observed in 
only a negative aspect. They have very positive 
influence upon our society. The future of the 
computer may well be determined in the use of 
social science research which will enable the 
treatment of human variables previously 
considered impossible. 

Authority 

The current statistical application of 
computers is being greatly enlarged and 
improved. The storage facilities and immediate 
retrieval of information for decision making or , 
in fact an extension of use to actual projected 
and simulated decisions based on stored 
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COMPUTER TECHNOLOGY MATRIX PARADIGM 

One of the greatest criticisms, when this symbols may be similar but the computer 
technology was recommended as a viable language used may differ. This problem has 
instructional area in industrial arts, was the cost been greatly reduced in recent years. 
o( equipment. The expanding nature of this 
technology has greatly reduced the cost of 
equipment thus making it avaOable at the junior 
high lA^hool level. 

Decisions 

The illustrated matrix and the 
accompanying photographs will help describe 
the design of learning activities recommended 
for this technology. There is a rapid 
development and introduction of new models 
and manufacturers of this type of equipment. 
Educators must be constantly alert to the 
cunent availability of computer models and 
sizes available to fulfill their requisite 
educational needs. 

Time spent in orientation in this 
technology and introduction to systems usage 
may simplify a very complex technology. 
Computer language is introduced as a unit of 
instruction because of differences among 
manufacturers. Computer components and 




The object that looks like a typewriter isN 
in reality a terminal of the IBM 360 computer 
located elsewhere— indicating the speed, 
versatiHty and availability of computer 
peripheral equipment 
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ELECTRONICS 

There is an abundance of literature 
indicating the impact of electronics technology 
upon our productive society. The profusion of 
consumer products, \ manufacturing 
applications, impact upon communications and 
transportation industries and its decisive 
penetration of t^;c medical profession is 
jiufficient evidence tit) indicate that no one in 
our current cybernated society will be isolated 
fzrom electronics technology. Conversely, 
bficause of its rapidadewelopments,itbe time of 
^velopment and :^piicsatiion from thfi^^vacuum 
tube to micro-miniatiiBBcation, indeaaaiEtes thaS^ 
electronics, as it. amrently taaanpt, w91 
evfsntually became Jane;«!<^the fastesiix^isoleting 
tecfhnician career fields. 



technological change eliminates the laborious 
task and cost of identifying components, tlieir 
malfunctions and ultimate repair or 
replacement. 





ERIC 



Authority 

Therefore, the impact and understanding 
of its applicability within our productive 
society becomes a more viable area of study for 
industrial arts than of any vocational or 
technical education. Admittedly, design, 
installation, maintenance and manufacture will 
continue to be the province of ^ecially trained 
technicians and professional experts. However, 
the responsibilities of analysis, diagnosis and 
application of remedies are being designed into 
the product so that indicator lights alert 
semi-skilled installers when to replace a 
completely sealed black box unit This 



The manufacture of such black boxes is 
increasin^y being assigned to semi-skilled 
operatives following rigidly established 
stan9ards proscribed by the professional 
designer. Despite the fact that electronics is 
mtroduced in industrial arts, the antiquated 
system of first introducing Kirchoffs law and 
other mysterious physical and mathematical 
formidae become meanin^ess except to the 
designer and the analyst. 

Decisions 

The electronics technology lends itself 
very readily to the often repeated methodology 
of teaching from the general to the ^ecific, 
from systems to principles. Let us review the 
objectives of industrial arts. If we are to 
reinforce academic disciplines, interpret : nd 
provide exploratory experiences representative 
of p r o ductive society, then it is not 
educationally significant that industrial arts 
students become extensively involved in wiring 
and designing of electronic circuitry. Instead 
they should become more involved in 
understanding and recognizing the various 
electronic systems so prevalent in our 
productive society. 
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ELECTRONICS TECHNOLOGY 
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ELECTROMCS TECHNOLOGY MATRIX mRADIGM 



It is therefore recommended that if the 
industrial arts objectives previously stated are 
to be accomplished and if the previous 
challenge that educational institutions must 
reach the remaining 80% of the school 
population and. not Just the elite, then 
electronic technology is used an a medium to 
meet the objectives and the challenge. A study 
of the matrix paradigm will reveal that the 



students are exposed to the most common 
electronic systems available in most households. 
As in .ill previously enumerated technologies an 
identification of the role of the electronics 
systems within our society is required. The 
identification of units that compose the 
enumerated electronic systems-their function 
and interrelationship in other systems is of 
greater educational import than the ability to 
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technologies. Historically hydraulic technology 
is one of the oldest hut because of the new 
machining methods chemical developments of 
fluids and the unique characteristics of 
pneumatic and hydraulic accuracy of function, 
this technology deserves to be singled out as 
worthy of study in industrial arts. It not only 
satisfies the previously enumerated objectives 
of industrial arts but is also very representative 
of prominent technologies within our 
productive society- Observe the very rapid 
introduction of hydrofoil vehicles and the 
potential uses of pneumatic and hydraulic 
transportation at rapid speeds, horizontally or 
vertically, and the application of these systems 
to very high altitud^^— supersonic and outer 
space applications. Whefrber they be weapons or 
vehicles, hydraulic rTi-ri pneumatic power 
transmission systems are re«juired and capable 
of absorbing shocks, functioning to a finite 
degree impossible to be obtained by other 
transmission systems. 




Authority 

The forecast that automobiles will be 
capable of travelling at ^eeds of one hundred 
miles an hour, or more, without wheels, make a 
ninety degree turn safely and without 
discomfort to the passengers and stop on a 
^ '^ime is not a figment of the imagination nor a 
^pn I/^rawingboard projection. It is in prototype and 
^UBHta^ rapidly^ developing^ 




The above picture illuslrales Hich a trysleni 
where a manually performed drilling operation 
is now completely conlrolled and performed 
with the application of liydnmlics. Admittedly 
lliis 8yi?i<;m is ^ tiiiiiplified application. However, 
the siune type of applieatioii is in evidence in 
rvery proe<'s.<' and prtxlucl inanuraelurin{j; 
inslilulion vvilhiii our productive s<)ciely. 




Observe the rapid impact of landing 
characteristics of a supersonic jet on its 
hydraulic operated landing gear or the equal 
impact of a hydraulic ramp in the step 
formation of stee!' products or pressed steel 
configurations. AH possible with hydraulic 
technology. 

Primitive applications of this technology 
arc in evidence in the home and more 
sophisticated applications are currently 
introduced in the newly designed office 
buildings and other commercial applications. As 
witli other ' technologies, the approach to 
understanding tlie unique eharactcristics of 
hydraulic systems and their applications is 
studied from the general to the specific. 



[decisions * 

^ To further expedite the study and 
understanding of the various applications of the 
power transmission systems and the functions 
of the units, a prc-asseinhlcd lest is provided. 
This expedites 'the learning process without the 
need to continually engage in tlie disassembly 
of the various systems,. pumps, valves, pistons 
and their ultimate function. 
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POWER, TRANSMISSION MATRIX PARADIGM 



SUMMARY 

The recommended practice of housing the 
seven technologies previously described in one 
laboratory is designed not only to interpret and 
give significance to each technology but more 
specifically to indicate by location, 
organization and learning sequence the 
interrelationships of these technologies. 



The current practice of teaching each of 
these technologies in a separate laboratory or 
shop negates the synthesizing impact of the 
multiple activity organization. Unit shops or 
laboratories continue to reinforce the current 
practice of teaching sciences and other 
academic pursuits as so many disparate and 
"pigeon-holed" subjects of learning. This 
educational practice negates the requisite and 
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mandatory interpretation of the 
interdependenee of the various scienees, 
technologies, and the ultimate human 
science-technology interrelationships as lliey 
occur in career categorizations within our 
productive society. 




It must be em phasizcd Uiat Uic 
technologies previously listed were used 
primarily as a medium to reinforce the other 
academic disciplines in a secondary seliool 
education. Secondarily, ihe technologies were 
studied so that tlie studo'.t would be aware of 
tlie productive roles of Icclinologies in our 
cybernated society aixd to provide the students 
exploratory applications in these various 
technologies to aid them • >^ cart'cr 
decisions. At no time were these technologies 
introduced as vocational preparation. It is 
conceivable, because of the inutti-faceted 
application of technologies, that tliis type of 
indViStrial aKr learning experience is the best 
prc-vocational preparation. Competency, in 
otiicr academic areas combined with the 
industrial arts experiences may constitute the 
new career patterns of technologists an<J 
professionals. 
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CHAPTER V 
PHASE lU-MAN AND TECHNOLOGY 



INTRODUCTION 




How can anyone argue that the impact of 
technology upon the various institutions of our 
society and upon man as he functions within 
these institutions— regardless of career 
pattern— is not a legitimate area of study for the 
secondary school? Frequently the secondary 
school has neglected to confront the unique 
phenomenon, ^ the impact of tecb .lological 
advancement upon society, almost as if the 
student were expected to function within a 
hothouse environment. Regardless of career 
pattern, can anyone deny that a housewife, a 
professional person, a semi-skilled operative or 
a technician, like all citizens, is functioning in a 
society continually affecting all modes of life? 
Important individual decisions and the standard 
of living are drastically influenced by 
dynamically changing technologies' and the 
institutions employing the technologies. 

Nowhere in the secondary school, in any 
area of study, is the high school student exposed 
to an intensive study of the confrontations 
imposed upon man as he functions within the 
productive institutions of our cybernated 



society. Some small reference is made in the 
social sciences. This brief reference to man's 
confrontations witli institutions employing 
technology becomes an inadequate reference to 
a highly dynamic influence within our society. 
,^ Supporting^lhfi, other industrial arts phases, 1 
/ 'and II, this phase III of industrial arts is 
designed, through practical exploratory 
experiences, to introduce the student to the 
various man-science-technology processes and 
results inherent within a productive institution. 

Evidence in the literature indicates that 
the unique distinguishing feature of the 
productive institutions on. the North American 
continent, is not the technology or its 
applications, is the ability of the various 
productive institutions to coordinate the 
technological and human efforts, in a successful 
managerial environment, where the whole 
effort of the enterprise is greater than the sum 
of its individual contributing parts. This is 
accompli shed considering individual 
differences, recognizing the dignity of the 
individual and confronted by vested interest 
groups such as political, company, union, 
customer, and the public. This is also 
accomplished in a climate of accelerating 
competition from other companies and other 
countries. 

While the technology in this country, in 
Russia, or in Australia may be constant, the 
ability to manage the various resources, human 
and technological, to produce a product or' 
service of a high quality and at a competitive 
cost is the unique phenomenon worthy of 
study for secondary . school students. This 
phenomenon is not only inherent in 
manufacturing institutions, but is also evident 
in banking, transportation, communcations, 
insurance, military, political, the professions, 
and every organization employing man and 
technology to produce goods or services. An 
indictment is levied against industrial arts' 
j)re-occupation with mass production projects 



as a viable learning activity. Industrial arts 
educators have attempted to interpret industry. 
The failure to recognize the full impact of line 
and staff functions upon the productive 
enterprise, the technology and its people, the 
various levels of management, and the impact 
upon the quality ;ind cost of the product and 
ultimate consumer acceptance or rejection is as 
indefensible as some industrial arts educators 
professing to transmit these unique 
phenomenon th rough vicarious learning 
experiences. Either these educators do not 
understand industry and the broader aspect of 
productive society, or they fail to confront the 
real challenge of secondary education which is 
the necessity to develop the student's full 
potential. 

An attempt to interpret North American 
industry without heavy emphasis upon the 
man-scienee-technology phenomenon and 
instead emphasize processes, materials and 
infrequently technologies, fails to recognize 
that the value structure of the North American 
manager and worker is radically different from 
that of any other culture. 

Evidence indicates that the ^ increasing 
advanta'ge obtained by many of the successfully 
competing countries in this world, cannot be 
attributed to their outstanding technological 
differentiation. However, success can be 
assigned to the unique sensitivity that tlie 
managers within these rapidly advancing 
industrial countries possess of their culture. 
Recognizing the value structure inherent within 
that culture and organizing the human 
participants in an acceptable combination with 
technology to produce a quality product or 
service at a lower cost, has been the successful 
manager's ultimate model. 

Academicians and purists have condemned 
universities for engaging in the preparation of 
professional management personnel. I believe 
this indictment is more applicable to the 
professional educators. It must be recognized 
that managers of productive institutions are 
confronted by extensive competition, vested 
interest groups and employ all levels of 
personnel five days a week, fifty-two weeks out 
of the year. The longevity of a company is 
assured by their competitive position. 



Conversely, the educator, may fail or pass a 
student without real accountability for a 
standard of performance. The educator, too 
often, attributes, this inability to maintain a 
high student performance standard or achieve 
student success to the individual student's 
inefficiency or deficiency. Educators must 
recognize that dynamic social-technological 
events are occurring within our productive, 
institutions. Employees must be trained in 
much less time and with a higher degree of skill 
and mobility than has ever been attained by the 
secondary school. Employers accomplished this 
in the face of increasing demands from vested 
interest groups. As an example, current 
employee pressure indicates tliat the high 
seniority and most experienced personnel, who 
are eligible for guaranteed annual incomes up to 
95% cf their weekly salary, will take a layoff 
and insists that management employ the least 
experienced and the lowest seniority personnel 
to produce the requisite product or service at a 
competitive cost and quality. What educator 
has been asked to confront a similar challenge? 
What educational institution has attempted to 
cope with a similar problem? The current 
recorded performance of secondary educational 
institutions at an ever increasing cost without 
the concomitant accountability, may result in 
the real revolution in education. 

The ability to produce professional 
managers and reap profitable technological 
results, inj the face of tremendous odds, is the 
unique phenomenon of the productive 
institutions on this continent. This success is 
not the result of the introduction of any one 
staff or line function or the function of any one 
level of management. It is the concerted effort 
of all levels of personnel and all department 
functions, confronted by the demands of vested 
interest groups in a highly competitive 
industrial environment, that assures success. 

Successful management personnel are 
recognized by their ability to utilize many of 
the scientific, technical, as well as social science 
evidence obtained through valid research 
efforts. It is this continued interest and 
investment in the social sciences, and sensitivity 
to a changing culture, that enables the 
productive institutions on this continent to 
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maintain int ernationa l advantage. American or 
Canadian **know-how" or industriousness has 
not characterized this movement. It has been 
the intensive and objective study of 
fundamental processes as authority 
communications, decision making and 
organization that have distinguished this effort. 

THE THREE R'S IN A CYBERNATED 
SOCIETY 

I believe that the three R's in our 
cybernated society that infect our educational 
institutions are: rigidity, regimentation and 
result in student resistance 6r resignation. In 
fact, the suggested three R's can be illustrated 
hy an opening address at the 1910 Annual 
Meeting of the National Association of Carriage 
Builders: 

Eighty-five percent of the horse-drawn 
vehicle industry of the country is untouched by 
the automobile. In proof of the foregoing, 
permit me to say that in 1906-07 and 
coincident with an enormous demand for 
automobiles^ the demand for buggies reached 
the highest tide of its history. The demand 
during the present season was a capacity, one. 

The man who predicts the downfall of the 
automobile is a fool; the man who denies its 
great necessity and general adoption for many 
uses is a bigger fools; and the man who predicts 
the general annihilation of the horse and his 
vehicle is the greatest fool of all 

The implications for educators and 
persons responsible for the maintenance of our 
educational systems are obvious: in addition to 
simply imparting knowledge, we must be 
capable of seeing the future, at least to the 
extent that we can shape our various types of 
educational programs in anticipation of changes 
\ that are already underway. 

The formerly enunciated three R's should 
be replaced by Research in— method, content, 
cuniculum and learning theory. Reorganization 
of the administration will permit Resiliency and 
encourage student Response, Reaction and 
Representation of ideas. Let us observe 
industry's reaction to this type of challenge and 
Q assess the applicability for educators. 
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Sophisticated managers recognize that 
improved technoiogy-automation, cybernation 
and other innovations give only temporary 
relief on tlic competitive market. It is 
recognized that employees are the most 
important element of a company and 
employees of a company are members of 
society first and them employees. The conflict 
occurs when employees are confronted with a 
choice of being members of a union or 
employees of a company. Why did this 
confrontation occur? Why was it permitted to 
occur? Successful managers the world over 
recognize that today's ~^emplcyees require 
recognition, not company picnics, Christmas 
parties nor similar offerings or managerial 
platitudes. Communication docs not mean 
propaganda; decision making does wot mean 
arbitrary directives md human relations does 
not mean inquiring alnsat an employee's family, 
car or other personal affairs. 

Effective management which recognizes 
labor, accepts the premise that profit is not a 
shameful word, that employees are better 
educated than ever before and are working in a 
tech nological environment that mandates 
extensive retraining. Effective managers assume 
the responsibility for providing direction for / 
theix institutions not only for today or for 
1980, but for a continuing future. Everyone 
wants to be part of a winning team. Employers 
set up standards for performance for all 
employees and identify this standard of 
performance with the institutional direction. 
Direction permits employees to seek a sense of 
identity with the institution and not with any 
one individual on a personal basis. More 
important, employees wish to be held 
accountable for their standards of performance 
objectively and fairly, and not subjectively or in 
any discriminatory manner. Finally, when 
directions change and new technologies are 
introduced, employees wish to be informed and 
given the opportunity to prepare for these 
changes. 

Current literature describing the rapid 
changes in our technological society, with the 
introduction of new technologies, new skills 
and new organizational patterns, presents some 
worthwhile observations for educators. For 
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example, consider the organizational structure 
of a typical industry at the turn of the century. 
It was set up according to the '^scientific 
management" ruies prescribed by Frederick 
Taylor. This type of management, in terms of 
authority configuration, was the 
"owner-management" type. Authority was 
dominant and communication was downward. 
The kind of technologies most prevalent were 
craft-oriented. The 'most predominant ethic 
during this era of management was what has 
been called the **protestant ethic "-superiors 
and subordinates alike subscrihed to the 
philosophy that it was good to work and it was 
sinful not to work. Furthermore, both 
management and labor subscribed to the 
"economic man" theory that the worker was 
contributing his labors for a return of moniee 
and for no other personal satisfaction. 

Now let us move in the continuum of time 
to about the 1930's. While this separation in 
time was not clear-cut, there were some 
prominent factors prevalent Which make it 
convenient to identify typical management in 
the thirties as the **human relations" type of 
management. This was stimulated principally 
by the Hawthorne studies and previous studies 
in France, Germany, and Britain. It Was the , 
time of the great depression, sociology was 
beginning to move into the foreground, and the 
new type of management was emerging. The 
worker no longer looked upon the manager or 
thfc owner as the infallible leader who had all 
the answers. The emerging type of m,anagemen1 
was often referred to as the "professional 
type." The owner-manager or the son inheriting 
a business was rapidly disappearing. 
Technological changes left the craft-oriented 
types of operation behind as outmoded. 
Employees could no longer look on their own 
operations in terms of completed products as 
the crafts became subdivided into smaller 
occupations featuring production Hnes and 
semi-production lines. Management had to 
change too, with the realization that they could 
not just communicate orders downward but as 
their organizations grew in complexity they had 
to rely upon larger numbers of specialists 
within their organizations to keep the 
operations functional and profitable. So 
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commnnications l)C£rai» to gi> upwan' ! 

' cib as downward. Increased 

authority was given to technical and scientific 
personnel. Along witli all this, a new social 
ethic evolved-employees began to consider the 
right to disagree with management as a personal 
and institutional right, in contrast to the old 
ethic that the workers were to believe their 
managers and to carry out their orders 
implicitly. 

Now let us move into tlie most recent type 
of management which has come into being witli 
the introduction of what we call 
/'cybernation." This term denotes the 
utilization oi automated, 
mechanically-operated equipment combined 
with the decision making capabilities of 
computers. Now machines are making decisions 
for us, and we are beginning to wonder whether 
technology has advanced to where it is CJie tail 
that wags the dog. Cornputei-s are chalknging 
and changing organizational structures and 
authority configurations. The work which 
inspectors did under the scientific and human 
relations type of management is now done by 
machines which maintain reliability control. 
What seems to be happening now is that the 
individual is being lost in the shuffle. Everthing 
is institutionalized. Responsibilities and 
problems are no longer personal, they are 
institutional. Authority now does not rest 
exclusively with management, but it rests with 
institutions such as the law, the union, the 
community and the government. 

The outstanding changes in our product ive 
institutions which have come about since the 
turn of the century, and which ! have reviewed 
briefly in terms of both management and labor 
developments, along with the dynamic and 
increasing role which research and development 
is assuming in bringing about technological 
changes, makes it mandatory that educators 
concern themselves very seriously with 
decisions and educational practices compatible 
with the demands of a Cybernated Society. 

I believe that education can change 
societies and does change people. Education is a 
central part of the whole amalgam of forces 
which go to make up a society. Education 
cannot be separated from that society nor 



remain aloof from it, even if it should be 
foolish finough to wish to do so. 

Tbtne is every- evidenee to indieute that 
the majorit)' of students are not niyopie 
•rcatucKj by nature. They are not eontent to 
keep chipping away at monotonous little bits of 
knowledge, but they will reaeh eagerly for 
intellectuaJ goals of greater promise if we give 
them, the opportunity. The ereative limitations 
of our era are not inherent in our youth; the 
fault libs in edueational systems whieh elose the 
shutters and batten the hatehes against learning 
environments that might present ehaUenges. _ 

As we seareli for the answers to our 
(questions in edueation, we will do well to look 
at some of ihe-mistttltes of the past. Perhaps the 
development of edujcation has not been the 
«ueccss wihieh we sometimes think it has been. 
^<J'ne of the outstacwiing impediments of 
cVhieatioDi fias been tJiue hisloriear diehotomy 
wiiieh has separated preparation for aeademie 
careers from preparatzibn for what wc call 
'^vocations." 

There is nothing nncw about this type of 
prejudice- which cxtWlIs the sciences and 
humanities and downgrades vocational 
education. Wc need not go far back into history 
to find that the sciemees themselves were at first 
despised hy the intellectually naive and hated 
by the superstitious ^bo looked on science as 
witchcrafts 

Wliat wc need to recognize in our 
educational systems today is that any person of 

average inEtelligcnce can grasp tlic fundamentals 
of the «(denccs and the humanities as well as he 
can acquire the technical skills of vocational 
pursuits.. 

Separating the two forms of education 
should Hot be tolerated, particularly in a 
democracy. A dichotomized educational system 
amounts to.Tsdu cat iaiial apartheid- 
Let us understand that a student of 
enginceriog oo of poetry is first of ail a person 
and only afVrtr that a student. Whether he be an 
engineer, a p«et, or a businessman, he needs not 
<im\y a useloall £orm of know«l(^wlge and skill but 
aMo a breaMi of minA md a depth of 
character. 



This spirit of human learning must 
permeate our schools and universities, 
regardless of whether they are formally called 
technical or liberal arts institutions; otherwise 
we will produce experts, businessmen, even 
poets, with a narrow outlook, unaware of their 
cultural heritage, incapable of making rational 
choices, and intellectually sterile. If the 
technical and liberal academic subjects are 
separated sharply in our educational 
institutions, if each subject remains unrelated 
to its wider meaning, they will remain separate 
in the lives of. our graduates and therefore in 
North American culture itself. And, if tlic 
nation is to survive and remain strong, students 
must have an educational system that is 
thoroughly up-to-date. Experimenting with 
substitutes for intellectual learning and railing 
them vocational programs is not the way to 
bring our schools up-to-date. We must prepare 
for comprehensive manpower development, and 
this means find ing ways of teaching 
fundamentals more thoroughly than ever 
before, along with finding ways to give the 
youngsters in our schools proper opportunities 
to explore the multiplicity of vocational 
pursuits available to them in our cx[>lodljng 
dynamic society. For a student, democracy 
must include the right to choose his own career, 
and here the role of education and Pha.sc 111 
industrial arts is to help him choose wisely. 

THE SOCIAL ORGANIZATION OF THE 
WORK PLANT 

The study of the social organization of 
industry is frequently divided into two main 
categories: (I) the formal organization, and (2) 
the informal organization. These two categories 
can be isolated for purposes of analysis, but in 
the actual work situation, they arc closely 
related and intertwined. They both have 
distinguishing characteristics relating to the 
efficiency of the worJver, his prodactivity, and 
his social adjustment:. An understanding of the 
informal and formal organisations or an 
introduction to them arc of importance to the 
prospective employee. 
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TIk: Formal Ortraiiization 



The formal organ i/.a lion is usually 
illuslralecl by the organization eharl. It is a 
means of depicting the series of 
su per ior-suhordinate or hoss- worker 
relationships, and resetnldes a rough pyramid 
with the mass of workers fortning the base. In 
this chart, we do not see the individuals, but 
only tiic p(xsitions which ihey occupy and the 
way their positions fit into the various lines of 
authority, eonimutiication, decision making 
organization, and the supervisory hierarchy. A 
[lerson'.s position iti the struetnrc determines to 
a large extetU, his behavior and his relationships 
with others aiul even the way he thinks about 
his job and the organization. Many sociologists 
refer to the positions on the organization chart 
as ^'status positions." The president, 
superintendent, foremen and the operator have 
clearly defined duties and relationships with 
<5lli(:r workers. All of these prescribed positions 
and relations, in addition to those found in the 
i.d)or union, constitute the formal organization 
of industry. 

I*'(;rmal organization is generally 
considered with respect to management, 
although there is of coarse a formal 
organization of labor, the job classifications and 
the union.. This topic will be dealt with later 
and its relationship to the productivity of the 
employee. The function of formal management 
is to coordinate the activities of all the people 
as effcclively as possible. As organizations grow 
in size, so do the complexities of their formal 
structure. C. I. Barnard in Functions of the 
Fxecuttve olm^rvcR that complex organizations 
grow by the proeffv^ of social fiijsion. That is, 
•small hasic or unit organizations are combined 
to create the large organization. Other soeial 
anthropologists have presented an interesting 
analogy explaining. the management funetion in 
the formal organization by stating that the 
plant, and especially its formal organization, is 
like an organism composed of many cells and 
coordinated by a nervous system whieh reaches 
<?very cell. This nervous system is the executive 
organization reflected by the organization 
chart. 



A study of the basic units of organizations 
■ and their relationship to each other should 
enai)le the prospective employee to better 
understand formal organization. 

The Line Organization 

The line is that part of the stnieturo that 
formally denotes authority and is directly 
involved in producing a product or scivice. The 
line of authority is a ehatuiel through whteh 
information moves, and the larger tiie 
organization (usually a longer line), the slower 
the Jlow of information either up or down the 
line. The siiape of the organizational pyramid 
should not be tall with a narrow base. In an 
organizational structure in whieh the base is 
broad and the height of tlie apex is not high, 
communication should flow more easily. Dubin 
and many others refer to tlie line organization 
as an authority structure. The authority 
structures of an organization have three 
sepju^atc dimensions, downward flow of 
authority gives direction to aetual operations, 
including the choice of puq)Oses and goals for 
the operations, and their particular 
eharaeteristies. Horizontal How of authority 
eoordinates steps in a technological division of 
labor. Upward flow of authority is limited to 
situations where protection against hazards or 
unwarranted disclosure is necessary. The most 
successful management encourages upward 
eommunieation before hazards oceur. 

The Staff Organization 

The staff organization is that part of the 
strueture that provides specialist or advisory 
funetions. These are usually functions sueh as 
researehing, engineering, sales and advising 
whieh are not involved direetly in the main 
purpose of the organization, but whieh assist 
and attempt to facilitate the achievement of 
that purpose. Many authors explain the 
funetions of staff personnel as personnel who 
increase and apply their specialized knowledge 
in problem areas, and to advise those personnel 
who make up the 'line' organization and have 
authority over producing goods and services. 
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Tlio Coniiniiniailioii Ori^aiiizatioii 

This is thai part of the sirueliirc that 
permits aii<l iacililalos llie exchange of ideas 
and commands. With the increased 
differentiation of tasks and complexity of 
organizational structure system and media of 
conimunicalions becomes a factor of major 
importance. The two most common methods of 
connnnnicalion are faee-to-facc conversation 
and written eomniiniications. These, however, 
are not necessarily the most efficient and 
aeenrate. What a person docs, or action, is 
considered Hie most efficient and accurate 
method of communicating. An unportant 
function of executives is to ensure the free flow 
of eommmiications hoth up and down the 
iiierarchical structure. Pigors and others state 
that aH kinds of commands and reports flow up 
and down the line. These may he classified. into 
four eattigories; technical, financial, 
inspeetional and attitudinal. The first three are 
formally recognized hy management. The last 
although not so recognized, is nonetheless 
present. 

The Fnnetionjd Positions 

The line, staff, and communication 
organi/.ations will present a brief, but adequate 
description of the characteristics of the formal 
organization's structure. Still within the scope 
of the formal organization and yet specifically 
pointed to definiti^ functional positions within 
the structure, a brief explanation of genera! 
position orientations is necessary. 

a. Tiie forcman-is generally considered 
the first level of management. Some foremen 
can accurately be termed management, whereas 
other-s because they identify with workers 
rather than management, experience a conflict 
in their roles. This first-line supervisor, because 
of his frequent contact with the workers, plans 
and directs the work of the group for which he 
has been made responsible ami realistically 
represents the company to the worker. This 
planning and directing is specific of certain 
tasks that higher management personnel have 
instructed him to perform. It is through the 
foreman that the demands and orders moving 



down the line are transmitted directly toUhe 
work group. 

b. TInj general foreman— is management 
minded. He is still "visible" to the workers, but 
depends upon the foreman for information 
rather than the workers themselves. He is able 
to voice his opinions and hy so doing, influence 
the decision making of management.^ 

c. The snperintendent-is removeil from 
the shop, lie is an **invisible" authority. Mis 
function is that of planning and coordinating, 
and his focus is downward on the job; he is 
busy interpreting the actual production process 
to his superiors, 

d. I lie manager— is oriented to the future. 
The main function of this position is top-level 
management in policy decisions. 

e. The president-is constantly concerned 
with the position of the company in the entire 
industrial and economic system and with 
coordinating its activities so that it will 
successfully meet competition. 

The Informal Organization 

Man is a gregarious animal, and as such 
finds it necessary to associate with others, to 
communicate with them, and to be accepted by 
them- The eonsequenees of informal personal 
association, because they relate directly to 
worker productivity, are of major importance 
to industrial organizations. Current industry has 
been unable to locate the 'economic man.' 
Experinrients in the Miuman relations 
management' era determined that more was 
involved in increasing output than salary 
increases and improved physical conditions of 
the workers. Many authorities state the 
conclusions of the researchers in studies hy 
Mayo and his associates that the researchers 
came to tlie conclusion that output shot up in 
both groups because in both groups the 
worker's participation had, been sohcited, and 
this involvement, clearly, was more important 
than physical prerequisites^ The workers were a 
social system, the system was informal but it 
was what really determined the worker's 
attitudes toward his job. 
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One of the most imporlaiii single factors 
in dctomrinirig output is the emotional attitude 
of the worker towards his work and his 
assoeiales. This altitude is a direct result of the 
employee's personality and work environment. 
There is need for a person to be more than the 
mere incumbent of a position in a hierarchical 
structure~he must be able to identify himself 
with the direction of the organization. The 
origin of informal relations at work lies in the 
demands of the human personality for free 
interaetiori with other people. Others define 
informal organization as a network of personal 
. and social relations which are not defined or 
prescribed by the formal organization. Why are 
these informal groups formed and how do they 
relate to productivity? In other words, what is 
the function of the informal organization; why 
is it? 

One of the main functions of the informal 
work organization is to maintain whatever its 
members have found satisfying In new and 
expanding industrial organizations, this 
function is difficult to achieve. Many large and 
expanding organizations are, in fact, composed 
of many sub-culture groups, and conflicts 
frequently arise. 



MAINTENANCE OF A COMMUNICATION 
SYSTEM 



This functions to convey any information 
of interest to the informal members. It is the 
channel which functions to make and maintain 
the atmosphere or climate in the work plant 
and frequently referred to as the "grapevine." 

Wherever informal organization exists, 
everyone feels some constraint on his freedom 
of action. Since informial organization extends 
from the bottom to the top of the" structure, it 
follows thai everyone's behavior is somewhat 
informally controlled. This does not mean that 
there is one continuous informal organization 
from the top to the bottom of the structure, 
but rather that informal organization is made 
up of many small though inter-connected 
groups, operating within a formal structure. 



Therefore, from the point of view of the small 
individual groups, social control is exerted 
inwardly toward its own members, and 
outwardly toward other informal groups and 
toward the formal organization. 

The informal social work organization can 
provide interest and fun in life. In certain 
instances, particularly in small, static 
eonimunities, the social life of informal 
grouping gives people their only social 
satis factions. This function of in formal 
organization is rapidly decreasing. There 
appears to be evidence that a relationship exists 
between effective group membership and 
productivity. This Hawthorne plant studies are 
generally considered as evidence of this 
statement. 



The Formal Organization of Labor 

Thus . far, the basic principles of 
organization as they relate directly to and from 
the perspectives of management have been 
mentioned. The worker is subjected to and 
restricted by the formal organization. He 
experiences some difficulty in having his 
opinions heard. To achieve this purpose he has 
an organization which is primarily concerned 
with interpreting the worker's needs to 
management. Many authors have described the 
union as the worker's own organization; it is 
concerned with what they think is important; 
the focus of attention is on the workers, not on' 
the work. The existence of a union gives the 
workers a feeling of: 



a. unity as a group, which makes them 
feel protected and courageous. 

b. it has highly formalized procedures 
by means of which it can bring its demands (the 
workers' demands) directly to top management, 
if necessary, and thrust its point of view upon 
them without being delayed and blocked by 
antermediate supei-visory levels. 
Communications througjh the union is not 
controlled by management. 
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The following is an oversimplification of 
the problem where the union and the formal 
management group vie for employee support. 

Re-JC(hicativc Fundamentals 

I Change way employee sees 
organization, his facts, concepts, beliefs and 
expectations. 

II Modify employee value orientetion 
family 

religion 

community COMPANY? 

citizenship 

craft or profession 

III Employee control over 
environment 

promotion 

salary 

ideas 

security 

decisions 

complaints 

1. Acquisition of normal and abnormal 
attitudes alike 

2. Attitude change— cultural change 
peculiar to your company 

3. Experience alone does not change 
attitudes 

4. Change related to individuals perception 
of your company 




SUPERVISOR OR STEWARD? 
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5 Information alOne insufficient to alter 
attitudes. Information seldom received the way 
it was transmitted. Recipients not passive— do 
they understand and accept? Willing to inform 
more important than facts? Is information 
multi- standard? Top management information 
flow effective? How much information is the 
company willing or should transmit? 

6. Stereotypes— wrong concepts 

7. Employee sentiments more potent than 
knowledge 

8. Change permanent- if new values 
consistent with action 

9. Acceptance only in terms of whole" 

10. Acceptance^ related to group 
belongingness 



The Individual in Industrial Organizations 

The primary function of any productive 
institution is to attempt to achieve the 
direction of the organization as efficiently as 
possible. The purposes of some organizations 
are to provide services, without profit (civil 
service, etc.). For other productive institutions 
the primary purpose is to achieve the largest 
profit possible; in many organizations these 
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puq^oses are interdependent. There is nothing 
startling about these purposes for they have 
always been the same, and were it not for the 
"as efficiently as possible at a profit" portion 
of the definition perhaps we would not be too 
concerned about the study of the individual in 
the organization and his relationship to the 
achievement of purposes of the institution. 
Does the individual, in fact, have a relationship 
to the efficiency and productivity of the 
institution? 

The basic question, simple though it may 
seem, is not a comparatively recent one. The 
time and motion studies of the Bethlehem Steel 
Company by F. W. Taylor was one of the first 
attempts to increase industrial- efficiency by 
studying the worker. The work of Taylor and 
has associates did increase the industrial 
efficiency of workers, but it also revealed to 
subsequent researchers tliat human beings are 
not machines. Attempts to refine Taylor's 
"efficiency expert approach" finally led to the 
realisation that the worker is a human being 
who is also a member of a team. ' 

J. A. C. Brown in Social Psychology of 
Industry observes that the emphasis in 
industrial psychology has shifted from studies 
of the isolated individual and the physical 
environment to the consideration of motivation 
and morale. It is now clear that the most 
important single factor in determining output is 
the emotional attitude of the worker towards 
his work and his workmates. 

The importance of considering the 
individual as a member of a group is illustrated 
by the experiments in the Hawthorne Works of 
the Western Electric Company in Chicago 
between 1924 and 1927. Elton Mayo expressed 
this concept by stating that in industry and in 
other human situations the administrator is 
dealing with well-knit human groups and not 
with a horde of individuals .... Man's desire to 
be continuously associated in work with his 
fellows is a strong, if not the strciigest, human 
characteristic. 

In their book on Human Relations in 
Industry, Gardner and Moore have studied the 
recurring characteristics of industry and then 
summarized their findings by stating what they 
consider to be important to the complete 



understanding of industrial activity. 



1. The place of work is a place of action 
with a purpose. Newcomers must learn what all 
these activities(people and machines) mean and 
how they will affect him. 

2. Different people do different things, 
there is a division of labor, and all the variety of 
things accomplished are the separate parts of 
getting the job done. 

3. The interaction between people is an 
essential factor in almost all work 
situations— some . form of contact or 
communication. 

All these activities tell us is that the place 
of work contains two things: one is a set of 
activities, materials, machines, and processes 
needed for getting the job done; and the other 
is the sets of activities and relationships by 
means of which people work together and 
which make up the human aspect of getting the 
work done. 

The components of industrial organization 
which appear in the remainder of this chapter, 
and which would be the content of Phase III, 
deal with the activities and relationships which 
make up the human aspect of getting the work 
done. It seems appropriate to state that an 
awareness and understanding of these 
components by studenta, prior to their entry 
into the cybernated society, will better enable 
them to adjust to their work situations, to 
respect the rights and responsibilities of others 
in the work organization, and assist them in 
becoming more productive employees. These 
components will provide the students with an 
opportunity to study group behavior, status 
positions, and the roles that individuals play in 
groups. It will also confront them with the 
inevitable authority .and limitations of 
materials, machines and technology. It will 
expose students to this total human-technology 
conflict in a number of surrogate experiences in 
craft, assembly process, and service type 
productive institutions. 

Some of the general principles of the 
social organization in industry have been 
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identified. Bri'-r view, these principles 
would prov) ''^ . ; I :t <: with an introduction 
to: the coni[ j'-'-ils • ' organizational structure; 
the purpos, organizations and the 

relationship of the employee to the direclion; 
the importance of the worker as a member of a 
group, both in the formal functional group and 
informal group; the division of labor; the 
formal and informal lines of communication 
and the importance of- freely flowing 
communication; the positions of authority and 
the relationship of personnel in advisory 
positions; the function of unions and their 
ngnificance or insignificance to the worker and 
management. 

Perhaps the most significant omissions 
involve an understanding of motivation and 
morale, and leadership. The relationship of 
morale to productivity can be illustrated in 
conjunction witl:i the relationship of the worker 
to the direction of the organization. Ineffective 
and effective leadership will be illustrated as the 
'students move from one type of simulated 
laboratory experience to another, each time 
appointing different leaders and evaluating tlie 
techniques used by them. 

It is realized that the simulated productive 
activity will be a surrogate learning experience 
for the students. It is highly unlikely that the 
social organization that actually exists in a 
cybernated society can ever be completely 
portrayed in a school situation. It is hoped that 
through experience with this activity and 

• constant evaluation of it, an accurate reflection 
of the actual situation can be achieved, 
resulting in increased understanding by the 
students of the world of work as a craftsman, 
technician, para professional or professional. 

INTENTION-SCOPE A D 
IMPLEMENTATION OF PHASE III 

Among general education subjects, industrial 
arts has the unique responsibility and purpose 

• of interpreting the productive society to boys, 
girls, and adults. Any widely accepted list of 
objectives in the field of industrial arts contains 
statements pertaining to the development of an 
appreciation and/or an understanding of 
industry. 



However, when tlie contenl of industrial 
arts is critieally examined, it is frequently 
shown to include litllr; more than artifacts of 
past generations and civilizations. The content 
of industrial arts comes, for the most part, from 
the apprentieeable trades and does not often 
represent modern productive society practices 
in these areas. By being primarily concerned 
with the development of manipulative skills^ 
which are in limited use in contemporary 
industry, industrial arts fails to reflect the 
productive society aspects of our world as 
accurately as it might. 

Increased specialization, demands - of 
cybernation of automation and changes in 
technological processes and:malerials mandate 
that industrial arts educators be cognizant of 
the advancements of productive society if they 
are to fulfill their responsibilities to the 
students which they are preparing for the 
dynamic productive society. Keeping abreast 
with, forecasting, and interpreting the technical 
knowledge and skills of a changing productive 
society constitutes one area of major concern 
to industrial arts, vocational and technical 
educators. There is, however, an additional area 
of vital importance with which the industrial 
arts educator must be concerned if he is to 
fulfill the obligations of interpreting the world 
of work to his students. 

An educational experience must be 
provided that exposes students to the many_ 
— technological demands imposed upon 
organizations and their members as they 
function to fulfill the purpose of the 
organization. An educational program which 
professes to interpret the world of work 
through the acquisition of specific skills and. 
technical knowledge and which neglects the 
man— man and man— technology conflict in our 
productive society, does not portray a complete 
picture of work in cybernated society. Such a 
program tends to relegate the student to a sort 
of machine, doing this or that specific set of 
operations. In competition with machines, the 
student will lose the race. 

An employee does more than manipulate 
instruments, tools and machines; he has feelings 
and aspirations. He is not alone in the world of 
woric; he is constantly interacting with others, 
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Iioing affrxlrd hy ilu ir rclalioiiKliips to him. 
TIh; huiiian or scicial aspctils of productive 
sociely (lircclly aficcls ihr efficiency cif the 
employee, and for lliis reason must eonslilulc 
an integral part of an eduealional program 
wliieli prepares sludonts lo cope with ii 
cylxTnaUul society. 

The purpose of this chapter has liecii 
implied in the introduction. U needs now to he 
suited (Icfinildy. Tlie purpose is related to the 
objectives in the following: ■ 

I) The main ohjeetive (of Phase III) is to 
raMn'Iiari/.e the studt'nt with the various 
Impinging forces encountered iu producing a 
product or service, and the impact of these 
forces upon the (juality and prie<i as it reaches 
the consumer. 

2) Tlie sludcnls may appreciat<' the 
influ(;ne<!s of an organization tlnit was evoked 
hy tcclinological d(;mands in providing a 
product or .service. The activity is an integrative 
factor in again focusing on the interrelated 
technologies evidenced in our productive 
society. 

IVior to enrolment in Pliase lit in grade 
ten (see Chapter II), the students will have been 
introduced to tools, iiJa*4iincs and materials in a 
multiple activity eiiviVoumcnt at the grade 
seven level. This environment (Phase I) includes 
plastics, materials testing, graphic arts, woods, 
metals, and ceramics. Phase II at the grade eight 
and nine levels, introduces students to the 
various technologies prevalent in our productive 
society and the interdependence of these 
I cell no logics. 

Specifically, this industrial arts Phase fll 
includes a number of surrogate productive 
society activities which incorporate the basic 
social and human principles of productive 
institutions in a meaningful laboratory 
experience. 

The task of isolating the basic social 
principles of productive institutions is a 
monumental one, and no one person has either 
the knowledge or experience to perform this 
task perfectly. There is a trend, fiowever, in 
curriculum development, to determine the basic 
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strurture cif ^ubject areas, Tliis attempt to 
identify tlu^ basic atruc^ture of man—man and 
man- technology eonfrontiilions in our 
productive society must not be considered as 
final Uui rather as initial and exploratory, to [»e 
modified and revised through research and 
(experimental practice. 

An einployec's productivity and efficiency 
itre influenced by factcirs external to his specific 
work environment, such as family pressures, 
eondilioii of health ethnic background, race, 
and religion, but Phase (II in this industrial arts 
curriculum proposal will be eoneerne<l (»nly 
with tIio.se factors which rnay be classified as 
internal to the employee's specific 
environmcnl; tliat is, thosr^. factors which 
directly innucntie the pro<luetivity of the 
employee whih! he is at work. In prat^lice, Phasc^ 
III will involv(e at least three or four such 
sinndatcd activities evidenced in our prochjctive 
society. 

Philosophy 

riiasc III serves as the synthesizing portion 
of the total industrial arts pnjgram, introducing 
man as an aspect of study to those aspects of 
the productive society already covered in 
Phase 1 and II (materials and tcelniologics). 1 1 
demonstrates the interrelationships that exist 
between man and t(;chnology with a view to 
questioning the wisdom of that role. 

This i nterrcia tionship may best be 
expressed by the following diagram: 
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The iniplieation of this diagriirii (that 
leehnology sen es man) is open to (jiic^lion and 
the names may be reversed in a perhaps equally 
justifiable interpretation (man is the servant of 
technology). This reverse view can easily be 
appreciated by any car owner if he should ever 
add up the amount of- lirno he spends tliiiikiiig 
about his car, or if he should ever consider the 
degree of emotion evoked wlien he gets a 
dented fender, or spends a Sunday washing and 
waxing his car. 

In spite of all the scientific arul lechriical 
advances made in this world, it is still man who 
must make them work and, eoiivcrsely, who is 
often responsible for llicir failure lo work. A 
study of the productive society, that fails to 
include the roles of man as worker, manager, 
producer, and consumer omits the essence of 
the productive society and leaves a gap that 
makes it difficult to understand how the 
productive society has achieved its present stale 
•of development. 

Phase III achieves its aim of understanding 
the role of man vs. technology by simulating a 
number of companies in a laboratory 
environment. The students establish a 
. company, produce a product, or service, and 
study the interactions that occur during the 
process. It is in the study of these interactions 
that Phase III is most unique, for where 
production simulations in other programs have 
stressed the economic or technical factors in 
production. Phase III emphasizes the human 
element in the performance process. For this 
reason troubled production, a liability in the 
usual industrial arts production simulation 
course, is an asset (in faet a necessity) in the 
Phase III laboratory. 

Productive society must be observed as 
men manipulate men, money, and materials by 
various methods to produce a produet or 
service for a profit. It is the aim of the Phase III 
course to study these interrelationships, 
especially those concerning man, with the view 
of questioning them. 

One modern condition of great moment i^ 
the harnessing of our already huge tcclinolo^ 
that expands at an accelerating pace. (Note t^e 
Holographic camera in the photo) Modern man 
is clearly in a second scientific revolution. The 




first revolution centered on the steam engine 
and the spinning machine, and put niaoliines in 
place of m uscl c. The seco nd st^ ie nl i fie 
revolution (occuring in the last forty years and 
especially since 1945), ccnlores on alomie 
energy, automation, computers, cybernation, 
lazer beams, chemical materials aiul 
bio-chemistry. It greatly magnifies technically 
produced energy, changes processing methods, 
alters the materials on which men and maeiiines 
work and often substitutes maeliiiies for human 
thought and control as evidenced by the two 
automated machines pictured here. Altlioiigh 
we have been sliding into a technological age on 




the basis of accumulated techniques produced 
by the first revolution^ we are now in for 
technology with a veng(;ance. 



112 



By observing f lo pert chart preceding this 
chapter, it will be ijscrved that the industrial 
arts Phase III activities are centered about the 
productive potential of man, materials and 
technology by establishing a number of 
surrogate companiers that are representative of 
our productive society. This phase can be 
condueted by using a laboratory specifically 
designed for this type of activity with an 
accompanying conference room. The 
outstandinfi; recommended teaching methods 
arc thf' conference leadership method^ role 
playing, ana case studies. This docs not impjy 
tliat other methods described in chapter VII are 
ignored. However, die Phase III activity 
organi/alioii has needs to be resolved and an 
organization to forni, decisions must be made, 
authority delegated and the eommunieations 
channels rnusl he defined. Shown in the photo 
is a group in a conference session discussing an 
asseinhly activity oriented company - and its 
prt^blenis. This has been referred to 
before-what is significant is that students are 
involved in a crafts oriented company, 
proc(!sses oriented company, and service 
oriented company which may be a unit of a 
""V<Ttieal, horizontal or conglomerate corporate 
structure. 
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The assembling of a simple unit by ail of 
the students (shown in the photographs) would 
enable them to observe the necessary 



operations required in the assembly proeessv,. 
The assessment of tlie prototype would 
jSlustrate the necessity for having specialists i» ' 
iJie organization who are not directiv 
concerned with the actual production, but who 
advise the production workers in improving. 
their operational techniques, and tlius 
increasing their efficiency. 





Once the organizational structure has been 
established for a specific unit of production, 
the personnel will assume and maintain their 
relative positions in the structure until the 
product has been completed. As new units of 
production are decided upon, the students 
should be assigned to positions different from 



113 



those which they previously occupied so that 
they will have an opportunity to participate in 
various positions within the structure, and thus 
develop a better understanding of the social 
componeidis of industrial organizations. 

Variiibles can be introduced at different 
stages of the production process which will . 
block communication or have an adverse effect 
on group cohesiveness. Students performing the 
role of management would be required to keep 
detailed records of the production process, and 
when the total class meets following or during 
the completion of the product, the effect of 
these variables will be studied by the methods 
described. 

If the school facilities are limited, then the 
current industrial arts Phase I or II laboratories 
arc utilized and a classroom is used as a 
conference room for discussion purposes. By a 
study of the pert chart and the following 
teacher's outline, it becomes evident that 
students are concerned with man— man, 
m a n — materials and man — technology 
relationships, whether this be an assembly 
operation, a craft industry, a semi-automated 
industry or a completely cybernated process 
industry— the problems are similar but differ in 
degree. 

PHASE III INDUSTRIAL ARTS-A 
SURROGATE PRODUCTIVE INSTITUTION 

GOALS 

1 The student must become aware of the 
number of man— man forces that he encounters 
(regardless of status) in producing a product or 
service. 

2. The student must become aware of the 
number of man— technology forces that he 
encounters, regardless of his position, in 
producing a product or service. 

3. The student must understand the impact 
of these forces upon the quality and price of 
the product or service before it reaches the 
consumer and some solutionfl to improve 
quality or reduce price or both. 

4. The student becomes raware of the 
different roles, decisions, authority and 
responsibilities inherent in an organizational 
hierarchy. 



5. The student becomes aware of the 
significant role of a union in a productive 
institution and its effect upon him. 

6. As the student is moved from one role to 
another and from one technology to another, 
he becomes aware of the differences in the 
authority of the various technologies he 
employes. The effect of the technology upon 
the organizations and communications channels 
and the ultimate decisions he makes that 
influences his colleagues, his superiors, and his 
subordinates. It could be the amount of noise, 
placement of machines, or any number of 
factors that influence him as is illustrated in the 
following photographs. 




Craft 
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Information 1. Quality and quantity 

standards of tHe product- 
s' Basic organizational information. 
3. Definition of role playing 
4- Division of labor. 

5. Requisite authority, decisions, 
organization and communications. 

Issue Two 

Assessment o f physical layout of 
laboratory for this activity and its limitations- 
Activity 1. Organize flow of work 
2. Identify equipment needed 
3- Identify employees needed 
4.. Identify quality control positions 
5. Identify cost control positions 
(It must he remembered that no corporation 
has unlimited facilities or funds, therefore, a 
number of individual conferences or group 
conferences may be required to cope with 
problems that arise). 



Information 



1. Conference iVIctliod 



2. Equipment, facility and funds 
required and available 



5. Quality control pra/ctices 
k Cost control Practices 



directives 




ed that students 
unction in their 



rrogate assembly 



descniies and 
to beassembled. 
e pro^tertype and 
3 a] 
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Issue Three y'' 

Actual Production — (Assembly) 

Activity 1. Line and staff interaction 

2. Uni on maJces its move 

3. Safety 

4. Quantity 

5. Inventory at endtof period 
Information 

and Resources ^ 
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1. Whose responsible to describe job? 

2. Job Instruction Training (J.I.T.) 

3. Union and its role 

4. Reason for safety 

5. Cost of inventory and storage 

Issue Four 

Activity 1. Teacher conducts 
conference on 

a. Cost of product 

b. Quality of product 

c. Quantity and schedule 

These can be extropolated into large numbers 
for an eight-hour day, five-day week. 

2. Discuss personnel problems 

3. Discuss union problems 

4. Discuss organizational problems 

Information 
and Resources 

1. Cost and quality of product— how 
competitive? 

2. Errors to avoid— human, processes, 
technological 

3. Group conflicts 

4. Communication systems 

5. Decision making paradigms 

6. Authority— usurped or abdicated 

7. Organizational patterns available 




All students in a Phase IK industrial arts 
class may not be required in the assembly 
operation. Therefore, two or even three 
surrogate productive institutions may be 
functioning simultaneously, A specific 
laboratory is recommended for this phase of 
industrial arts rather than the use of Phase or II 
laboratories. Efficiency and learning 
effectiveness can be achieved if the industrial 
arts teacher works with a PERT network and 
schedules optimum equipment and laboratory 
utilization. All the problems inherent in 
organization and producing are subjected to a 
conference session for all students. It may not 
be a neat administrative package but results in 
an outstanding learning environment. 
Remember, we are not attempting to exemplify 
a problem proof productive process or 
service— there is no such example. 




No teacher, no student, no administrator 
should assume that Phase III industrial arts 
must have the pre-requisite of Phases I and II. It 
is recommended for students who are still 
questioning their career decisions. However, all 
boys, girls and adults in senior high schools or 
universities whose career decisions will expose 
them to our productive society can benefit 
from Phase III industrial arts without the need 
for a pre-requisite, other than it should not be 
introduced before the senior high school level. 
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"I'oelmolog^^ it niiiy i>e moro si j>p r-c^priiile to oo.II 

i t i\ 1 ri — - S c i o n o e — T c^cIb nology^ or ti^ e 

psou cio ny tn IV'Ia nso ic tooli l3ecause oJl are i_isecl in 
tlio Pliaso III sxarT-ogato expei-ienoes. Tliis pliaso 
fll lal>oratory exporieiioe liaf^ l^eon ecjually 
l>i3n«rioial to orientation programs of 
tocli t^ioians and prof ossionals, rolaa L>il i ta t ior^ 
programs and tx-aining of Hard oore nnomployod 
acJ ul ts« 
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(:iA]STKKS-MATKRIAI.S. I>K()CKSSKS AND TKCHNOUXJIKS CONTROL 



INTIIODIJCTION 

INDUSTRIAL ARTS PIIASK IV A 

Licctricity 

Klcctronics 

Computers 

INDUSTRIAL ARTS PHASE IV B 
Power Technology 
Power Transmission 
Mechanical Technology 
INDUSTRIAL ARTS PHASE IV C 
Materials 

Graphics Communications 
Testing Technolog)' 
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CHAPTER VI 



CLUSTERS-MATEIUALS, PROCESSES AND TECHNOLOGIES-CONTROL 



INTRODUCTION 
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From observation of the PERT chart and 
the eirele, it beeomcs obvious that Phase IV is a 
eluster activity. This phase is eomposed, at a 
more sophistieated ievel, of six material areas 
and seven teehiiologies previously enumerated 
in ehapters III and IV. The objective of Phase 
IV industrial arts is to review the materials and 
technology systems and units previously 
eovered and eomplete these systems with the 
introduetion • of components and the; 
examination of component relatedness. In 
addition, more sophistieated materials and 
technologies are introdueed in the same manner 
as ill Phases I and II. 

There are a number of unique features 
about this phase of industrial arts not as evident 
in Phases I, II and III. One is that all materials 
and technologies are housed in one large 
laboratory, manned by three instruetors, and 
for the sake of effieieney, have been 
eategorized as follows: 



Industrial arts Phase IV-A~Eleetrieity, 
Eleetronies and Computers as illustrated in the 
photo wliere students are exposed to the 
previously enumerated systems but now the 
eomputers become more complex and analogue 
eomputers and logic eireuilry is introduced. In 
eleetrieity they move on to complex AC and 
DC motors and generators and the requisite 
eontrols to utilize them. In eleetronies the 
former systems eomponents are covered and 
other systems such as micro-wave, radar, 
transmitters and medical instrumentation are 
introduced. Further emphasis in this area will 
be described later. 




The second grouping can be eategorized as 
Industrial arts Phase IV-B-Power Transmission, 
Power Automatic controls and Mechanics as 
illustrated in the photo where students are 
exposed to internal combustion systems, 
refrigeration and air conditioning, hydraulics, 
pneumatics, fuel cells, fiuidics and mechanical 
technologies. 
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The third grouping in industrial arts Phase 
IV-C is the Materials, Graphic Communications 
and Standards technologies depicted in the 
picture where simply photography is now 
advanced to holography— the plastic now 
requires complex water cooled moulds and the 
graphic communication process comhines all 
previous systems in an automated system from 
the IBM compositor to the plate maker, 
offset— collator and finally binding. The 
attendant equipment— varitypers, light tables, 
and headlincrs are all in evidence. The standards 
section which was materials testing in Phase I 
and associated testing in Phases 11, IH and other 
facets of Phase IV now becomes more complex 
and sophisticated testing of properties of 
materials and characteristics of equipment. 




What is unique about this laboratory is 
that a student's critical incident profile may 
have indicated the following: 
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Phase IV industrial arts is recommended 
for grades eleven and twelve. It is further 
recommended that the students select a cluster 
of no less than two nor more than tliree 
activities in any one academic year, therefore 
an optimal program based on the illustrated 
student's profde would be: 

Graphic communication-supported by 
columns 5 and 12, electricity-^supported by 
evidence of column 7 and power transmission 
-supported by Column II. This would be 
recommended for grade eleven. For grade 
twelve it would be recommended that he 
continue his interest in electricity, electronics 
and computers which the critical incident chart 
reveals as his next high interest and ability 
areas. It is never intended that a student pursue 
only those areas of his highest interest. He may 
wish to make other cluster selections. This 
choice should be administratively possible and 
the manner in which these laboratories are 
organized entirely probable, so that in grade 
eleven this student would have three teachers in 
parts of Phase IV, A, B, and C. industrial arts 
and in grade twelve he would only have one 
teacher in Phase IV A. If we as educators really 
believe in individual differences, then we should 
design programs that in fact permit the student 
to exercise this individual difference and with 
no penalty or departure from the originally 
stated objectives. This preference could very 
readily be reinforced by the rest of his current 
academic schedule which in fact reinforces and 
is equally reinforced and synthesized by his 
industrial arts Phase IV selection. 
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INDUSTRIAL ARTS PHASE 
IV-A~(Electrieity, Electronics and Computers) 

Moving into Phase IV Industrial Arts is 
similar to taking general science in grades 7, 8, 
and 9 and then concentrating in Chemistry, 
Physics, Biology, Zoology and others in grades 
10, 11 and 12. It is intended that the student 



have the prerogative to select any combination 
of clusters even if he cuts across 
administratively assigned cluster laboratories. In 
fact, some high schools that did not have 
students enter Phase IV industrial arts with any 
Phase I and II. prerequisite, reverted to the 
Phase I, and II organization and in some 
instances had students with the necessary 
prerequisites of Phases I and II and some 
without any industrial arts background. 
Granted, all students could not finish the 
recommended matrix but they all did leave 
with a sampling of the technologies. More will 
be said about this transitional problem in 
Chapter VIII-Advice to Administrators and 
Teachers. 



SYSTEMS 
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Please observe that the pert chart as 
illustred is the ultimate direction for industrial 
arts Phase IV-A, and the genera! to specific 
systems approach to teaching is still in 
evidence. What can not and must not be 
implemented or interpreted is that these 
clusters represent Vocational education 
substitutes. Admittedly, these clusters may in 
the ultimate represent a better introduction 
into a large number of occupational fields 
currently not requiring vocational, technical or 
professional preparation. The literature 
supports the argument that employers require 
students with technological breadth and 
reinforced by a sound academic preparation. 
The manufacturing industry will then train this 
type of student on the job to suit their 



individual needs. This, industrial arts Phase IV 
can accomplish. It can also satisfy the ever 
increasing needs represented by the fast 
growing service industries, transportation, 
utilities and communication facets of our 
productive society, as well as the exploratory 
prerequisite experiences before selecting 
technical, para-professional or professional 
education. 

The following sample matrix will illustrate 
that previous matrix experiences have been 
reviewed. Components and new systems or 
equipment added to enrich the learning 
experience. Only a minimal sample matrix for 
industrial arts Phase IV-A will be illustrated 
permitting the teacher or school system - to 
elaborate as funds and objectives permit. 




This photo illustrates equipment 
previously iUustrated in Phase II computer 
technology for review and reinforcing 
principles. 



This laboratory is equipped with meter 
caddies as illustrated to expedite use and 
minimize cost. 
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THis photo illustrates a larger and more 
complex POP 85 oomputer axid logic circiaitry 
panel, plus some medical ecjuipment. 




Xliis pHoto illustrates tHe AG — DC motor 
generator section wHicH is supplemented by tHe 
industrial control panel opposite tHis section. 




XKis area represents tHe R & ' > section of 
tHe laboratory for design or r 3solution of 
electronic problem designated by tHe 
instructor. 



1 26 
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This laboratory— electrical— electronics and 
computer is organized into 18 bench units to 
embrace systems units and components study 
as illustrated in the matrix paradigm, permitting 
an opportunity for R & D type activity in each 
area and including the maintenance of this 
equipment. The recommended time allotment 
for this section of Phase IV is one period a day, 
five days a week. Therefore, organization, 
equipment placement for inventory and 
planning and all teaching aids must be available 
to optimize learning time. Aids and evaluation 
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INDUSTRIAL ARTS PHASE IV-B POWER, 
POWER TRANSMISSIONS, MECHANICS 
AND INSTRUMENTATION. 

In Phase II it has been indicated that 
power, power transmission,- mechanical and 
instrumentation is a viable representative 
sample of our productive society. The following 
photographs and the pert chart will indicate the 
organization of industrial arts Phase IV-B. 




It becomes readily discernible to students 
that hydraulics may have been a power 
transmitter in Phase H, it now may appear as a 
power source— and fluidics is not just a word 
but is, in fact, a technology that may in 
combination with other technologies replace 
the electronics computer and in some 
environments, it is absolutely necessary that 



this be accomplished. Again as in the previous 
section of Phase IV, the student elects to 
become involved in power, or power 
transmission or mechanical or instrumentation 
in combination with some activity of another 
section such as electricity in Phase IV-A. Then 
his program could be electrical and hydraulic 
combinations of study and evidence indicates 
that this dual technology is rapidly emerging in 
our cybernated society as automated or 
cybernated systems. 

As in the previous section of Phase IV, it 
will be observed on the matrix paradigm for 
this section of industrial arts Phase IV=B, that 
certain srctions of Phase II have been reviewed, 
components explained and examined and more 
sophisticated systems or areas introduced. 
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The following photos will help to illustrate 
the activities of the pert and paradigm. The one 
picture shows an overall shot of this area 
looking from industrial arts Phase IV-C section 
towards the turbine test panel and fiiel cclL The 
other picture shows the fuel cell in the 
background and the pulse jet in the foreground. 
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The turbine test panel is in operation and 
the steam system is visible at the immediate 
left. Problems of fluidics can easily be learned 
and resolved on the illustrated unit which can 
accommodate four students. 
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These three pictures in their particular 
grouping help to recognize that the systems in 
Phase II are in evidence, but are only reviewed 
and the components are studied to determine 
similarities and differences. 




If more complex and higher volume 
hydraulics problems need to be resolved, this 
unit can accommodate this type of situation. 



As in the previous photo, the tnecianical 
section encompasses more complex systsnns of 
physics— in combination of complex m^iiines 
combined with other sources of power— ^ttnis is 
an R & D involvement. 




Instrumentation abounds in all of 
our productive society but because i^ir its 
predominencc (other than electrical) wt. rliave 
included a section on instrumentation ^and 
refrigeration and air conditioning as sysfeeras ito 
incorporate previous systems and networks 
studied. 




INDUSTRIAL ARTS PHASE 
IV-C--MATERIALS, GRAPHIC 
COMMUNICATIONS AND STANDARDS 



Sufficient argumentation Bias been eited to 
validate the offering of materials and graphic 
communications technology. Now a new term 
is being Inivo&Mmid tliat is standards 
technology. This is .ar follow-up on the testing 
technology in Phase' 1 plus the experiences 
obtained in Phase III where multiple pieces of 
the same produet must be produced to a 
required standard quality. This is also true in 
graphie eommunieations as a finished produet. 




It is readily obvious that the equipment is 
so designed as to permit more sophisiieated 
exploration of materials, and the process of 
communications to a measurable standard. 
Observation of the matrix paradigm ffor Phase 
IV-C will indicate that materials testing was 
completed in the components area and then 
advanced into the standards tcchnoiog)\ It 
must be remembered that all studente-^do not 
start on all equipment simultaneously^ 
therefore any order expressed >in this matrix or 
any other matrix paradigm is not intoraded to 
indicate a hierarchical order of iratroducing the 
activities other than that the R&D problems 
are left toward the end of the year so that 
students can cope with the serious "ijtoblems 
from some base of experience. Here again it is 
systems units and components oriended to the 
society that constitutes the problem'^ viability. 
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This picture illustrates a numerically 
controlled vertical mill. The teleprinter can be 
observed in the^backgroimd and Its relationship 
to the computers is resolved not only in theory 
and practice/biit also in location. It adjoins the 
computer section of Phase IV-A. 




This lathe is equipped with an attachment 
for automatic profiling as well as a 
machine-abUity panel that can give students 
readouts on the use of the equipment pictured 
to the right. This machine as well as the above 
can become numerically controlled. 




T%Bt?^ction of the industrial arts Phase 
IV-C isf '^quipped with all the latest offset 
equTpn^flRlti platemaking» holographic camera 
;and: erfiPCitroTiic-logic compositions. This is 
fiitftti^ ^'4fi^ported by all the necessary dark 
rowBo pr« rss camera equipment and attendant 
ofe/t ^5v.. ii|iEnent. Illustrated in the photograph 
is iltjif^- v-}j<^inDg of the plate which is put on the 
;off^,?«: -iitid ffhe printed page is then run and 
icotofctti if numbers require. Prior to this, the 
lpnDtM»f?rrn of layout previously learned in Phase 
Trnnffbrced and new problems, processes 
iund -wipMient are introduced. Rolled paper 
sbaifciLr 4n» evident in other photographs of this 
IMwwanoiw:. Tills is to expedite and give more 
Jidiiiud^ ttoisthc student. Rather than the storing 
osfrqa^'^r r^ock sizes the offset machine is 
piiMfl sg ii M tt iBy an adjustable cutter that will cut 
aaidifiKsecd^BS the need requires. 
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This machine is a vertical plastic injection 
machine that can be operated manually, 
semi-automatically or automatically. Another 
illustration of the inter-dependence of 
technologies. This particular machine is capable 
of greater capacities therefore larger plastic 
products can be produced faster in water 
cooled moulds and dies. 




It is important to remember that students 
continually move from an observable and 
understandable whole system as is depicted by 
the automated machine shown and then try to 
identify the significant units that make up these 
machines, complex as they may seem. Initially 
the movement from general to specific 
accompanied by aiidio and written material has 
proven beneficial to the student to understand 
the concept, A concept that may be very 
euphemistic at the beginning makes a greater 
impression when moving from the known to 
the unknown. Poor readers can be assisted by 
an audio tape and research evidence indicates 
that this poor reader can conceptualize and 
thereby overcome one of his handicaps by using 
technology. Research further indicates that 
poor readers in the experimental group 
improved in their reading speed and 
comprehension compared to the control group 
that did not have this opportunity. 




Clustering the technologies and materials 
in one large laboratory permits a nianageable 
student selection based upon preference and 
interest rather than some test score. It is 
interesting to observe students (adults or 
youngsters) at work in this environment where 
failure has been nullified and success amplified 
by the use of technology and methods 
predominant in our productive society. It is 
important to caution administrators not to 
divide this laboratory into three separate labs 
thus denying the student the daily observation 
of interactions of man~man, man-technology 
and technology-technology and the base of all 
these interactions in the sciences. 
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CHAPTER VII 



METHODS 



INTRODUCTION 

Regardless, whether the reader subscribes 
to the program described within this book or 
continues to interpret industry through six or 
less craft oriented experiences the least that can 
be expected from any industrial arts teacher, in 
terms of method and evaluation of student 
learning activities within the shop or 
laboratory, is that the teacher employ well 
validated and established industrial training 
methods and evaluation techniques. Even in a 
very limited interpretation of industry, there is 
no exeusc for any industrial arts man to 
concentrate his leaching methods on the 
lecture, demonstration and the infrequent use 
of visual aids. Nor should he confine his 
evaluation of student performance to the paper 
and pencil test or the completed project. 

How can any teacher profess to be 
interpreting industry and neglect to utilize the 
PERT method to evaluate his and the students* 
performance? Can any teaeher fail to use 
reliability control to check the validity of 
prescribed units of study as they relate to the 
total educational objectives? Rather than 
subscribe to the discriminatory practice of 
assigning grades to a number of arbitrary 
variables as the student performs in the shop or 
laboratory and ignore the more individual and 
accurate assesswicnt of each student's 
performance by using the critical incident 
method of evaluation-tested and proven within 
industry? 

How can industrial arts teachers say they 
are interpreting industry or any segment of 
productive society when they ignore industries' 
validated personnel appraisal and development 
programs applicable to all levels of the 
pyramidal structure based upon each person's 
perforn^ance currently referred to as 
management by objectives? Can we confine 
ourselves to lectures and demonstrations and 
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ignore the highly successful conference method, 
JIT and computer aided instruction? It is not 
recommended that any one method or 
evaluation of learning be employed at the 
expense of other methods. However, it is 
recommended that a lecture method can be 
easily replaced, with advantage to the instructor 
and the students, by taping this material and 
supplementing it with charts, single concept 
films, slides, or film strips. This, at least, would 
be more representative of the methods 
employed in our productive society-free the 
teacher for other responsible activities within 
the laboratory and permit die student to 
employ this taped material at the time he needs 
It most witli the advantage of repeating any 
segments that are difficult to comprehend. This 
could be supplemented by pictorial 
programmed instructions or computer aided 
/ instruction. 

The briefly described methods and 
evaluation techniques arc * treated more 
comprehensively in many texts. However, they 
arc briefly described in this chaptc i^. to assist in 
comprehending the role of methods and 
evaluation in this proposed industrial arts 
program. 

MANAGER-TEACHER 

It is my contention that the old 
student-teacher relationship is not only archaic 
but that the teacher's responsibility has become 
so enlarged that he is just as responsible for the 
learning environment before students enter it as 
he is when the students are within the 
laboratory. This is what I mean by the 
manager-teacher function that should exist, 
both before students enter and after they enter 
the learning environment. Let us observe some 
of the managemenl-teaching functions that 
would satisfy both situations: 
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1. Admittedly, the management-teaching 
function is concered and accountable for the 
planning, organizing, motivating, directing and 
controlling of the learning environment. This 
does not mean just enthusiasm because only 
limited mileage can be gained from a zealous 
instructor. 

2. The above must relate to the total 
objectives of the school and the course and its 
relationship to the student's objectives. This is 
accomplished through colleagues, supporting 
staff, students, funds, methods (described 
later), materials, machinery, interest of students 
and time allotted. 

3. The above two steps precede this step of 
specifically identifying course objectives and its 
value to the students, which in fact is a return 
on his (the student's) investment of time and 
money in the course, which can be measured 
both by himself and his manager-teacher on a 
short term and long term basis in terms of 
growth and development within the course. 

4. These processes are accomplished by 
adopting a large variety of methods designed to 
aid the student in learning and assisting him to 
evaluate himself. Programs can be designed to 
accommodate slow learners and fast learners (a 
most unfortunate term) at the same time giving 
each a selective sampling of options as 
previously described in the matrices.. This 
should also be reflective of local community 
school policies, standards achieved, plans and 
programs offered and reported with integrity to 
the public before asking for increases in budget. 

5. All four recommendations are 
predicated upon the recommend leadership that 
should be evident in the classroom, the local 
school and community school district. These 
terms were used consecutively but it does not 
mean that leadership consistency exists at all 
three levels of the community learning system, 
in fact, statistics and literature is abundant to 
reveal a comprehensive leadership system in the 
schools is neither apparent nor practiced in too 
many communities. 



It is therefore my recommendation that 
the manager teacher be accountable for his or 
her students and their learning environment. 
Most of this can be accomplished if the 
enumerated five steps are observed with 
responsibility to intmediate superiors of a viable 
and proven standard of performance, which 
means well taught students in a safe laboratory, 
representative of our cybernated society and 
closely related to the other learning situations 
represented within the school. 

CONFERENCE TvlETHOD 

In the cofrtplex industrial plant, business 
or any productive institution of today there are 
many meetings, particularly of managerial or 
technical groups. The average member of 
management spends considerable time either 
leading meetings or acting as a participant. 
Because of the increasing sophisticated 
technologies and management practices, there is 
a definite trend toward more meetings. There 
are more laws today in such fields as wages and 
labor relations which management and union 
groups must consider. The technologies arc 
more sophisticated, the industrial machine is 
more complicated and it follows that there is a 
need for more highly trained and informed 
managerial and technical personnel. 

The safety movement, development of 
industrial relations, technological innovations 
have given rise to problems which every 
productive institution has found important to 
discuss in groups. If present day trends 
continue, the supervisor and technical specialist 
of . tomorrow will be required to spend 
increasingly more of his time in meetings than 
he does today. 

This conference method is concerned with 
the techniques and skills involved in leading 
discussion meetings, frequently referred to as 
conferences, and is recommended as a teaching 
m e thod. Meetings may be classified as 
informational and discussion meetings. The 
informational meetings often take the form of a 
lecture and are characterized by the Icadjer 
doing all or most of the talking. In such a 
meeting the leader has an objective which is to 



142 



pass on certain information to the group. The 
leader has the information which the group 
lacks. He makes statements and perhaps uses 
visual or other aids to transmit this information 
to the group. There is usually a place in this 
type of meeting to ask questions for 
clarification. However, the transfer of 
information is all one way-from the leader to 
participants. If the leader was successful, all the 
participants have the information 
Communications research indicates that this 
method' is most inadequate. 

The discussion meetings, however, which 
are referred to as conferences are characterized 
by the participants sharing in the presentation 
of the information. In such a meeting, the 
leaders purpose is to get the group to reach an 
agreement about a problem through an 
exchange of ideas and opinions. The leader 
through a questioning procedure gets the group 
to draw on their knowledge and experience and 
contribute ideas and * opinions about the 
problem. He further gets the group to evaluate 
{licse ift'^as and opinions and thereby reach 
agreement concerning the problem. 

Further examination of the conference 
method reveals that there are several different 
situations with respect to the agreement which 
the leader attempts to get the group to reach 
during the^r discussion. 

1* The situation in which the conclusion 
concerning the problem has already been 
arrived at and the leader's objective in the 
discussion is to get the group to accept this 
same conclusion. 

/ • 

2. The situation in which the leader has a 
problem for which the solution or decision is to 
be made by the group. 

3. The situation in which the leader wants 
to get information from the group on which he 
or some others will later base a decision about 
some problem. 

These three types of situations require 
three different discussion meetings. 

1. Directed discussion. ^ 



2. Problem eolving discussion. 

3. Explorational meeting. 

THE FOUR STEP PATTEFIN OF THE 
CONFERENCE METHOD 

There is a process or pattern which has 
been found useful in leading discussion 
meetings. It consists of four steps which makes 
it possible for the meeting to move logically 
toward thereaehingof the meeting objective. A 
brief description of the four steps follows: 

1 . The Introduction Step 

In this step the meeting topic is 
introduced. The problem is defined, pertinent 
information is supplied and the objectives of 
the meeting are clarified. In accomplishing this, 
interest is aroused and attention is focused on 
the problem. 

2. The Drawing Out Step 

During this step ideas and opinions which 
have bearing on the problem are brought out. 
This includes information necessary to reach 
the objective. The ideas and opinions so drawn 
out are placed before the group for further 
discussion. 

3. The Getting Agreement Step 

Alternative solutions to the problem 
contained in the ideas drawn out in Step 2 are 
considered in this step. Evaluations are made, 
some proposals are rejected, others are 
accepted, and a final overall conclusion/ is 
agreed upon. ' 

4. The Summary Step 

In this step the whole meeting is summed 
up. The major considerations leading to 
agreement and the conclusion itsdf are 
reviewed. 

In carrying out the ''four steps" tht 
discussion leader uses two basic tools: 
statements and questions. He makes 
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TYPE OF MEETING |! LEADERS OBJECTIVE 



'~7 



mcuss/oN / 



i DIRECTED 


TO GET GROUP ACCEPTANCE 
OF A CONCLUSION 


1 PROBLEM SOLVING 


TO GET GROUP TO MAKE A DECISION 




! EXPLORATIONAL i 

! i 


TO GET INFORMATION FROM GROUP 



STEP 3 



GETTING AGREEMENT 



DRAWING OUT 



INTRODUCTION 




TO REACH AN AGREEMENT 
ABOUT A PROBLEM 
THRU AN EXCHANGE 
OF ' IDEAS AND OPINIONS 

SUMMARY 



FOUR STE:P PATTERN FOR DISCUSSION MEETINGS 
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itUnxluelory and Icad in staKtmciits and hv 
inak<;8 .suiiiinar}' statements, lit; asks discussion 
qu<^stioiis. lie lias a stock of auxiliary questions 
availalilc as n(H^d<-d to guide and stimulate the 
discussion. The '*J nlrodue tion" and 
"Suniniar} " steps an- accomplished mainly hy 
the nse of stalcmenls; the "Drawing Out" and 
"(Jotting Agreement" .steps are handled mainly 
hy use of questions. 

Hofore he can iivi and lead a di.seussion 
meeting sneeessfully, howtrver, the leader 
needs to prepare hijnself so that he can make 
the necessary statcrnicnts and ask the questions 
which will con.stitute his leadership of the 
meeting, lie nuist plan the meeting and prepare 
a guide which will help him to follow the plan. 

Preparing a l.ea(ter's (Juide 

In de.scrihing this method, two reasons are 
given for the leader's failure to run a successful 
meeting: (I) the leader is not prepared and (2) 
the leader does not possess tln^ necessary skill. 
This section dewTihes a way in which a leader 
can prepare to lead a discussion meeting. J'his 
involves the us(^ of a Meeting Lcadcr*'s 
Preparation Form. 

In heginning to outline his meeting, the 
leade^r should analyze the subject carefully. The 
questions on format under the suhdicading 
"Analysis of the Porblenr' help the leader do 
this in an orderly fashion. The following 
comments on each questions will help clarify 
what the leader does with them. 

y\iialysis of the Prohlent 

/ 

1. What is the nature of ti.c problem? 

This concerns the reason for the meeting. 
The subjects discusstid at most meetings pertain 
to some problem of the leader, the group, or 
both. The first step in preparing a meeting 
guide is to establish the exact nature of the 
present situation, or to identify clearly **wliat is 
wrong" which causes the leader to hold a 
meeting. 



2. Should it he approached through a 
meeting? 

The leader has an idea he can accomplish 
something through a meeting. However, at the 
outset he [should double check and make sure a 
meeting is the appropriate way to approach the 
problem. Fiv<" sid)-questioiis iih provided U) 
help the leader determine if a meeting is in 
order. 

Arc many involv(;d? If many people an^ 
involved in the problem, a meeting inay be the 
economical way to get a solution. If only one 
person is involved, another method sucii as 
j.I.'r. or Pictorial Program Instruction may he 
bitter. 

Will the group be open minded? If the 
individuals involved have very fixed ideas about 
the problem and chances of their listening to 
each other are few, a meeting may be a poor 
choice. However, if the participants can be 
expected to listen tolerantly to the other's 
views, a meeting is indicated. 

W'ill a meeting save time? Some problems 
can be solved by some other method. Some 
small matters can be disposed of by direct 
teacher contact. If so, the total time spent by a 
group of participants in a meeting may not be 
justified. However, many problems are more 
quickly and satisfactorily settled by a group 
meeting face to face. 

Should everyone get the same story? Some 
problems for instance policy problems, are not 
settled until everyone has a full and common 
understanding of what is involved. In such cases 
the meeting makes it possible for everyone to 
hear the same stor\', the same interpretation, or 
the same set of facts in the same light. 

A *'y^s" answer to most of these 
sub-questions indicates that a meeting is in 
order. 

3. What do you want to accomplish as a 
result of the meeting? 
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Having determined that a meeting is 
needed, the leader next wants to establish 
clearly what he liiopes to accomplish in the 
meeting. He should decided what he wants the 
situation to be after the mceUng in Qver, For 
instance, {i te{^cj\er finfJ^ tfva,; liou»^keeping is 
poor because the appointed ioreinen are not 
spending enough time in their follow-up. Thai's 
the current situation. Now, after the meeting he 
wants to have the foremen spending more time 
on housekeeping follow-up. This change in 
action is what he wants to accomplish. Most 
experienced leaders say that establishing a 
clearly defined objective is one of the most 
important keys to a successful meeting. 

4. What type of meeting should it be? 

The leader must examine the purpose of 
his meeting and then decide what type of 
meeting will serve this purpose. The definitions 
previotisly described will serve to guide the 
leader^s thinking. 

5. Who should attend the meeting? 

The leader must determine who should be 
present and notify them in time to avoid 
conflicts with other commitments. 

6. Would it be helpful to give the 
particip^irf^: fame to think about the problem 
prior to the meeting? 

The answer to this question depends on 
the purpose of the meeting and the individuals 
who will participate. Sometimes it is very 
helpful to have .the members prethink the 
problem. 

7. What should be the title of the meeting? 

The wording of the title of the meeting is 
particularly important if it is announced in 
advance, since it can be effective in arousing 
interest and can shorten the process of defining 
the scope of the meetings. Usually the title 
should be brief and yet give an accurate idea of 
what the meeting is about. 



8^ What ohjectives should you give to the 
group? 

The objectrtves which the leader will reveal 
to tlie ^oup :^mM be carefully worded, 
^Dmetimes the leader must hold back part of 
what he wishes to accomplish and not include it 
in the stated objectives. In certain situations, if 
the group knows what the leader's plans are, 
they may not be inclined to participate. Also in 
wording the objective, the leader should avoid 
anything which might' offend the participants. 
Any criticism or inference that the participants 
are fault should be avoided. For instance a 
leader's purpose may be to get the participants 
to change "poor" performance in a certain 
respect. However, he would announce that the 
objective was "to find ways to improve 
performance . . ." 

9. What aspects of the problem need to be 
discussed by the group in order to accomplish 
the objectives of the meeting? 

Here the leader must do some thinking 
about what must transpire in the meeting in 
order to get the desired results. He must decide 
what needs to be talked about in the meeting to 
accomplish his objectives. 

Example: A laboratory teacher-manager is 
holding a meeting of his area foremen on the 
t o p ic "Improving Daily Inven tory. " His 
objective is to get the foremen to recognize the 
need for action to improve accurate assesyment 
of equipment before class starts an d 
immediately after it ends. To reach this 
objective he might plan to consider the 
following aspects of the problem: 

1. The importance of good inventory in 
the laboratory. 

2. Reasons for poor inventory at the 
present time. 

10. How will you draw out or present 
fac ts, ideas, or op inions related to these 
aspects? 
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Um- iHm' trader '^kv\a^v \i the group 

pov^ss<?^ tiliH* Taols, i(l(;ajri, and opinions needed 
for llie discussion. If so, ihe leader ean plan to 
draw tlieni oul by a (pirslioning proeess. If ihey 
have inadeqiiale experienee and background, 
Ihe leader may have lo plan lo present the 
material (Mtther through 'i^*eUin- or some 
oUht njefii^iWl>*o that thr iTr*..«|v cjaii <:onsider it. 
Ill ^ji*ii*\y*mm dtiis (piestiiivsi*^ the ileader makes 
sorine '|Vreliinnnary plans on how he will 
aeewmplish this. 

Kxample: In answering this question, the 
ia!>oratory teaeluT-manager in the above 
example would liav(; to plan fww h^e would 
the eh(»iion (hspects (if th<' weiUU^ry problem 
ti^lVkeu* iiJt'iVfHj:*^ He niighl decide to: 

1. (let the group to (tile speeifie things 
that happen a.s a rei^ult of poor inventory 
eontrol. 

2. (ret the group to develop a li.st of 
faet(»rs wliieli ean affeet belter laboratory 
inventor}'. 

II. Mow xMill y^yM p*iih\' group to ^-^vul'iifaief 
iMt,'*Hv facts, rt'^ <ipinii>ns in order lo get 

lioeeplanee oi established conclusion or 
agreenu^nt on dt^cisionV 

111 answrring this question the leader must 
plan how In^ will get lh(i group lo weigh the 
^*pros^' and "eons'' of facts, ideas, and opinions 
drawn from the group, lie needs lo form an 
idea of how he will gel the group to arrive at 
the most logical decision. 

lixainple: In llie abovo ease the lead(T 
might plan lo lake each inventory problem 
listed by the group and get group agreement on 
whclher or not it applies lo llieir laboratory 
area. 

Having thought through lh<^ above eleven 
questions the leader is in a much bettor position 
to make the notes he will need before him 
(luring the mcdling. lie will have a clearer idea 
of where he is going and how he is going to gel 
there. The balance of the Meeting format is 
devoted to space in which tlu^ leader can ntcord 



his guide nolev,. riiere ^liould be a s<:clion for 
each of t!:c four steps that go to make up a 
eomplete meeting. In the preceding section of 
Ibis write-up, each of the four steps is discussed 
in detail. These sections should clarify how the 
leader goes ab(H*t prt^oatang his guide. 

\mi:nA\\\c 

In order lo evaltor role playing as a 
method of leaching industrial arts, it is 
important to understand the role theor>^ itself. 
Role is defined ^ a pattern of behavior with 
any distinctive ■^••^iul position in the culture to 
vvKfr'U the wiadiMvi'ril^Jjl belongs. Most roles 
ideiitily bolh f^jfits and duties of that 
particular social position. Roles cannot exist 
outside relationships with others and they are 
usually complementary and reciprocal. The 
behaviors inherent in each role serve to make 
social interaction an orderly and reliable 
process. Roles serve lo fix responsibility and 
outline accepted codes of action in human 
contact ith^Uations. 

fti^tfej lAiuife background of the role theory, 
wlia\tiq|»!|jiuj;atf(^ni ean be made lo industrial arts 
(^dueation-^ lin essence, the whole of the 
educationaii process is concerned with the way 
the indivnduaixplays his roles in life, how he fits 
his varioueifniaiitis and how these roles satisfy his 
needs. Wiialiirmore u.^ofu! technique could be 
found to :i!!!elp the child or adult adapt to 
culturaLismii technological role expectations 
than tOTprovide him w^ith opportunities to try 
but variouii^ Tolcs while ininiinizing the risks 
involved in Ithis exploration. 

To define role-piaying, as a teaching aid— it 
is an instructiunaS techr.ique whose aim is to 
increase understanding ol human nature in the 
man-man, man-r>cicnce and inan-technolog)' 
confrontations explored m industrial arts. It 
tends to cultivate an appreciation of why 
people act as they do; it seeks to provide insight 
into human relations problems and serves to 
bring about changes in attitudes and behavior. 
It is reality practice— practice in decision 
making and problem solving with consequences. 

The problem of introducing role-playing 
into the industrial arts laboratory demands very 
careful preparation or the method falls flat. The 
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steps necessary to insure success include a 
4-slep system of organization as follows: 

1. PLAN-the teacher selects, or guides, in 
the choice of the protlem to be explored, but 
then takes a nondireetive role in tiie enactment. 

2. ACCLIMATE— the proper atmosphere 
for exploration is created in the presentation of 
the problem— often through a story or case 
study. ThfC students need to learn that it is safe 
to explore the situation suggested in the story 
or ease study. The teaeher's attitude must get 
through to the youth or adult as understanding 
and very objeetive. 

3. ENACTMENT-the students actually 
work, or "play," through the situation 
presented in the introduction by exploring all 
the all^-^nativcs and possible behaviors, 
expressing whatever strong feelings are aroused. 
The leehniques used in the enaetment are many 
and varied. 

4. FEEDBACK-here a discussion using the 
conference method may take place on the 
alternatives presented, with a study of the 
relative merits of each. 

Steps 3 and 4 may be repeated several 
times, to lead to further generalizing. 

One of the unique facets of role-playing is 
the **activc participation in the situation"— the 
ENACTMENT' In the traditional classroom the 
student learns the right answers but often gains 
little or no understanding, or capacity, to apply 
them. Active participation, which involves a 
person testing his own understanding of a 
\ problem and trying new ways of solving it, 

serves to make learning meaningful and useful. 
However, participation could mean no more 
than a lifetime of repeating the same mistakes 
but for FEEDBACK, which interprets, for the 
individual, how his own behavior appears to 
others and how others are affected by this 
behavior. It helps an individual to identify his 
own "blind spots." 

Referring back to the step in the 
organizational plan called the 
O ENACTMENT-there are many fpohninrnps 
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which can be used to insure participation and 
spontaneity. Sometimes, with older groups, 
script outlines are necessary in the beginning to 
help the participants to get across ideas. To 
ensure involvement of the whole class, those 
who are watching the enactment must be 
carefully briefed as to what to look for. 

Sequential role-play ii. is a technique 
wherein serveral people take the **authority" 
role in turn— enhancing understanding of the 
problems involved^ 

Role reversal is when two players assume 
roles and later switch these roles. 

Interrupted role-playing is used in 
conjunction with FEEDBACK -a scene is 
played, then discussed, then replayed in a* 
different light. 

Open-ended rolc-playing lets each 
individual work out a final decision. 

Small unit role-playing is when a large 
group is divided into small groups each carrying 
out role enactment individually. 

CASESTl^DY ■ 

William James, a great teacher ol- ; 
philosophy at Harvard made a distinction j 
between people who are *'tough minded" and 
people who are *'tender minded." By tough ] 
minded he meant people who have the zest to I 
tackle hard problems. They dare to wrest useful 
truth from stubborn new facts. 

Edwin F. Gay, the first Dean of the 
Harvard Business School was such a tough 1 
minded person. In 1908 the "Problem Method" j 
as it was called then, was introduced at that ; 
school. Thus thfc "ease method" of human j 
relations was born. Like anything else this ; 
teaching method had its growing pains. Only I 
business law was taught for twelve years by this j 
method. Then other courses were added and i 
slowly the method spread. The main problem j 
during this time was the lack of material 
suitable for the iise in this method. \ 

What is the Case Method? | 

Donald R. Schocn and Philip A* Sprague 
try to answer this question. Theu* definition 
reads as follows: "In a broad sense wc can 



(lelnie il hy (toiilrasl willi ihv. so-(*allo(l Icelure 
method. In.stt^ad of textbooks, th(i ease method 
uses descriptions of specific business situations. 
Instead of giving lectures, the teacher under the 
ea.se method h^ads a discussion of tli(;se husin<.'ss 
situations. In other words real life problems are 
pr(\sented lo the stuiients for discussion and 
analysis.'^ For this reason one oan sec that the 
tnethod (cannot l)e taught in a rigid way. 

Depending on the material, the iiislruelor 
tnigfit present a case, ask a few leading 
(|ue><ti(ms and let the class carry on the 
discussion. This might happen if then; arc more 
than (me .s(dution to a ease. 

If on the other hand there is a 
{)r(ulet(Trniti(ul end, the instnietor has then the 
prohh^rn of r(^aeliing this end. lie must draw 
from tlx; participants in Hnding that solution. 

These two approacdics are called the 
directive and tion-dirccliv(J approach. 

Then* is also a combination of both. Here 
graduatlly agr(;ement lo major issues and 
.significant problems (emerge. The leaelier will 
permit only discussions that will help to reach 
these agrecmimls. 

The students should have the opportunity 
lo study llitj case independently before it is 
presented and discussed in class. According to 
Pigors and Pigors the teacher can help the 
students gel off to a good start by showing 
himself in his tnni character, that is, as an 
ignorant man thinking, showing interest in and 
respect for what other pc^ople can contribute 
and ask productive qucjstions. 

We can se(i that the ease method is a 
student participation method and student 
dominated. The teacluT should play a minor 
nde during discussion of a casti. However he 
should b(^ well prepared to an.swer questions 
that might follow when various ideas are 
brought up by the*stn dents. The teacher should 
also see that he keeps a certain order when 
presenting a case, lie should lake the following 
steps: 

1. Outline of the situation. 

2. Statement of the problem. 



Kxph)ratioii for solution 
4. Selection of the best solution, 
f). Summary. 

The student will soon find out that 
the facts of real situations are w.ry complex and 
no two individual persons perceive a cas<! in the 
same way. The student thus must be willing to 
examine and re-'ixamine the facts, lie must be 
able to think clearly and willing to learn. He 
should be able to turn ideas into questions that . 
will be productive, for investigation. The 
student should recognize what he does not 
know and ask questions that draw the missing 
kn()wl(;dge from other minds. He must bave the 
skill to appraise, lest and use the ideas which he 
picks up. 

What are the advantages of the case method? 

1. • The method is a very favorable learning 
situation because it is very motivating. 

2. The student takes part in the discussion 
and does not play a passive role. 

.3. The student must think and go beyond 
his own environment lo get solutions. 

4. The student learns lo sort ideas and 
data. 

5. The student learns lo speak freely and is 
able lo express his ideas. 

6. Under the case method. a student [earns 
quicly the meaning of language in the subject. 

7. The student is better prepared' for 
practical life because he has studied real life 
situations by the case method. 

What are the disadvantages of the case melliod? 

1. No matter how realistic a case is 
presented it earinot be duplicated. The 100 
percent correct picture gives only life 
experience of the case. 

2. The case method is not the best way in 
teaching methodology such as accounting. 
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.slalislics, and other such subjects. The ease 
inethud implies the (ixislence of a problcm, 
(Joncepls, and in formation for above subjects as 
a case is verv' hard to transmit lo the learner. 

3. If a case is liandlcd poorly by the 
instructor it might be boring or frustrating to 
the student who seeks truth in traditional 
manner. 

4. Like in any other leaching method, 

interest must be built up from time to time. 

I 

5. Kvahiation of students is diffieult. The 
instnietor has to keep a record of t'aeh class 
period and participants in the discussion. Any 
non-participants over a time have to be drawn 
into more active participation. The instructor 
might even have to introduce a call list. 

In conclusion some points should be 
brought out. The size of the class should not be 
too big but should have a fair size (10 to 20). 
A certain understanding is usually needed to 
solve the cases. 

To reach the objective of the course the 
material has lo he planned carefully and well in 
advance. Clood ease material is sometimes not 
available and experience is needed lo compose a 
case. Too many variables are involved that can 
make a case a failure. 

The world has become more and more 
complex under tlic impact of science and 
technology. It has become a necessity for the 
teacher to seek new ways and use new methods 
that have already been successful in providing a 
learning environment to a society that wants to 
be educated. The case method is one that ha& 
been tried for years and should be usejd as a 
method because it has been very satisfactory 
for the purpose of education. 



J.1.TVJ0B INSTRUCTOR TRAINING 

1. Definition 

J.l.T. is a training program designed for 
operating equipment that requires short 
training time. This method is recomended for 



student leaders, student foremen and 
manager-teachers on how to instruct properly 
on the job. The term *Mcadcr or foreman" here 
meaning anyone in charge of students or who 
directs the learning situation of other students. 

2. Advantages of J.l.T. 

Consistent use ()f a scientific instruction 
technique will help the teacher-manager achieve 
an efficient operation with minimum effort 
bv: 



(a) Reducing waste ^f time and material. 

(b) Increasing the quantity and improving 
the quality of the work. 

(c) Avoiding inmecessary errors and 
improving morale. 

(d) Reducing safety hazards. 

Competence as a good training man is one 
of the leading qualities of a good 
teacher-manager. 

3. When May J.l.T. Be Used? 
This skill is necessary: 

(a) For instructing new students. 

(b) When directing students, issuing an 
order, putting over an idea when correcting a 
student. 

(c) When initiating new techniques or 
opening new activities in the laboratory, or in 
any situation where immediate on-the-job 
training would be helpful. 

4. The J.l.T. Method-C ompared to 
Previous Approaches 

Training of students is normally carried 
out in one of two ways— training on the job in 
the laboratory, or by formal off the job training 
out of the laboratory. Training on the job is 



151 



most often used where a particular person is 
required to do a specific job. Much training in 
the past has been by< accident snd good luck. 
Students have been placed in areas and left to 
learn. Gradually they learned, but it was usually 
expensive. Learning by mistakes resulted in 
much work to rectify, waste, higher accident 
rates, frequent delays and poor learning. 

By contrast, the J.I.T. method is founded 
on these fundamentals: 

(a) The teaclier-manager organizes the job 
or activity before starting to instruct or asking a 
student leader to instruct. 

(b) Students are instructed in what is 
expected of them. 

(c) Each learner is shown the importance 
of his part in the process. 

(d) All students are instructed one stage at 
a time and required to prove their 
understanding. 

(e) There is a thorough foilow-up of what 
is learned. 

(f) There is a "check and recheck," to be 
sure the job is done as instructed. 

(g) The method has "ri^t the first time," 
as a basic aim. 

5. Basic J.I.T. Method 

I. Getting Ready to Instruct: 

(a) Preparing a time table. 

(b) Preparing an instruction outline. 

(c) Preparing equipment. 

(d) Preparing the work place, 
n. How to Instruct: 

Step 1. Prepare the student 



Step 2. Do the job yourself. 

Step 3. Have the student do the job. 

Step 4. Follow-up. 

6. Job Instruction Training 

The on-the-job instruction is usually given 
to first line workers by supervisors employing 
the methods taught in the Job Instructor 
Training course and can be used with equal 
success in industrial arts laboratories. 

7. Specific Advantages of J.I.T. 

- The Student becomes more accurate and 
learns more efficiently. 

D i f f e rent leve Is . of studen ts are 
accommodated. 

- The student is prepared to move to other 
activities and starts to learn by the discovery of 
methods. 

- A trained -student requires less constant 
and detailed supervision. 

- Good habits are inculcated. 

" Good training will often provide 
students who can act as substitutes when the 
teacher is busy elsewhere in the laboratory. 

- J.I.T. will teach students to recognize 
more easily and to give special attention to 
unusual cases. 

- Training fulfills a moral obligation to 
develop all students. 

- Training promotes co-operation and 
teamwork. 

•Training minimizes the difficulties caused 
by drop-outs. 

- Training of others frees the instructor so 
that he may use other methods in other areas. 



- Training preserves the advantages of past 
experience. 

• . An attempt at J.LT. training enables you 
to find out sooner whether the student is suited 
to do more demanding jobs, 

- Definite training develops students much 
more rapidly than the trial-and-error methods 
of letting them find out for themselves. 

• Training gives a better basis on which the 
student may exercise his judgment 

- In the process of training, the instructor 
can learn a great deal about the capacity of the 
students. 

- Trained students take more interest in 
their work. 

8. General Aim and Plan of J.l.T, 

The general aim of J.I.T. is the following: 

Complete understanding, 

To get a job done correctly, 

Safely, quickly, and conscientiously. 

The general plan is: 

The immediate task is to make a trining 
time table for your unit. That will tell you who 
needs training on which job and by what date. 
The next requirement is to make instruction 
outlines of the jobs or topics where training is 
necessary. Finally, the "How to Instruct" plan 
is used in its entirety when giving instruction 
and watching the learner *s reaction. 

9. Some Considerations of the Learning 
Process 

i: 

1. Value of sense impressions. 

In presenting information, the value 
of each sense in the learning process should be 
considered 



Sense 


% Absorbed by the Sense 


Sight 


87.0% 


Hearing 


7.0% 


Smell 


3.5% 


Touch 


1.5% 


Taste 


1.0% 



2. Limitations of telling. 

Telling alone is not a very useful 
, instructional method when the objective is to 
learn new skills. Many processes are difficult to 
describe in words, and seem more complicated 
when described. 

3. Limitations of showing. 

Showing with ihe actual tools and 
equipment which the student will use on the 
job is most desirable. However, even when 
seeing a job from the proper angle, most people 
don't get it. Many motions are hard to copy, 
tricky points are usually missed. 

10. General Job Instruction Training 

Outline 

I. Getting Ready to Instruct: 

1. Prepare the training time table. 

- Decide how much skill you expect 
the student to have witliin a specified time. 

2. Prepaie an instruction outline. 

- Breakdown the job. 

- List the important steps. 

- Pick out the key points. 

- Note all possible hazards. 
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3. Prepare the equipment. 

, - Have everything ready. 

^ - Provide the right equipment, tools, 
and materials. 



the job. 



Provide supplies, suffieienc to do 



4. Prepare the work plaee. 



- Make sure lie understands. 
Step 3. Have liiin do tlie job. 

- If a hazard is involve, have him 
tell you what he is going to do before he does 
it. 

- Correct any errors instantly. 



- Have him do tlie job again 
expiainhig what he is doing and why he is doing 

Have everything properly arranged. 



ijf the job. 



- Plaee him in eorreet position 
to observe the job. 

Step 2. Do the job yourself. 

- Tell + show + illustrate. 

- One important step ul a time. 

Stress eaeh key poin t, 
emphasize hazards. 

- Give reasons "why.*' 

r No more than he ean master. 

- Do job again having him tell 
you what to do. 



knov 



- Just as the student will be expeeted 

to keep it. 

II. How to Instruct: 

Step 1. Prepare the Student 

- Put him at ease. 

- State the job. Give it a name. 



- Find out what he already help, 
knows abdiit the job. 



- Question what, where, when, 
why, how and who. 



Get him interested in learning questions. 



- Continue until you know he 

Step 4. Follow-up. 

- Put him on his own. 

- Designate to whom lie goes for 

Cheek frequently and eneourage 
Taper off normal 



instruetion. 

11. General J.I.T. Rule: 

DrtiJ the learner has learned, 
The instructor has not taught. 
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CQMPUTIER AIDED INSTRUCTION 

r INTRODUCTION 

The computer is assuming an increasingly 
important role in our society. One can hardly 
look around without seeing some of its 
applications. 

From the computer'*s early conception, 
industry and government recognized its value 
and made wise use of it. They have used the 
computer for everything from automation to 
information retrieval systems. 

Unfortunately, education has not kept up 
with this trend. Only in recent years has it seen 
its way clear to use computers to do school 
administrative and accounting tasks. This was 
the beginning for many useful and exciting 
applications of the computer in education. 

One of these applications is the use of the 
computer for instruction. Although teaching 
machines have been in use since the early 
1920'*s, they have had little acceptance because 
of certain limitations. The unique capabilities 
of the c.'mputer may greatly reduce these 
limitations, making a teaching machine which is 
very similar to the teacher himself. 

However, before we can discuss 
computerized teaching systems, we must bring 
about a better understanding of computers 
themselves. 

BASIC COMPUTER THEORY 

Simply said, a computer is a machine 
which handles information and solves problems 
with amazing speed. It handles all information 
in the form of numbers. It solves problems 
dealing with words by first changing them to 
numbers. 

Computers can be classifed into two types 
according to the way they work, 

DIGITAL COMPUTERS 

Digital computers solve problems by 
counting. When a child counts on his fingers he 



is functioning in much the same way as a digital 
computer. The early Chinese abacus and the 
cash register are also fine examples of simple 
digital computers. The advantage of the 
electronic digital compu ter is that it can 
perform the arithmetic functions in a 
continuous operation and at extremely high 
rates of speed. 

ANALOG COMPUTERS 

Analog computers solve problems by 
analogy. They are designed so that they develop 
a physical likeness of the problem to be solved, 
A thermometer is an analog computer because 
it indicates the temperature in terms of the 
height of the mercury in a glass tube. Another 
good example is a speedometer. Thus the faster 
the wheels of the car turn, the faster the gears 
of the speedometer tijvolve, resulting in a faster 
indicated speed. 

PARTS OF A COMPUTER SYSTEM 

Most general purpose computers consist of 
five major sections as shown in figure 1. The 
sections are: (I) The input which sends data 
and information to the memory. (2) The 
memory unit stores the data making it available 
at a later time. (3) The control section acts as a 
coordinator or switch between the memory and 
the arithmetic units. (4) The arithmetic unit 
performs calculations with the data received 
from the memory, as directed by the control 
unit (5) The output records the finished 
information and delivers it to the computer 
operator in a useable form. Usually each of 
these sections is made up of a piece of 
machinery. 

Input Equipment 

The input section receives the program, 
which is a special language used to 
communicate with the computer, and transmits 
it to the control section. There are several types 
of input devices. These include: punch cards, 
magnetic ink, magnetic tape or disk, paper tape 
typewriter, cathode ray tube (light pen), optical 
scanners and voice. 
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PROGRAM 



INPUT 



Parts of a 
s imple C ompute r 
System . 



C O T R O L 



STORAGE 
(Memory) 



PROCESSING 
(Arithmetic) 



OUTPUT 



' Control 

The control section is a rather 
sophisticated electronic device which is capable 
of doing extremely fast switching an and 
monitoring of the entire computer system. 

The control section is a rather 
sophisticated electronic device which is capable 
' of doing extremely fast switching and 
monitoring of the entire computer system. 

Arithmetic Section 

This section is another complex piece of 
machinery. It receives the information from 
; memory and stores it temporarily in its own 
internal storage device. Then it performs the 
mathematical computations and returns the 
information to memory or to the output. 



Memory Section . 

Computer memory devices usually consist 
of magnetic equipment such as tape, disks, or 
cores which are capable of holding thousands of 
pieces of information for long periods of time. 

Output Equipment 

As with the input, output equipment for 
computers can be in many forms. They arc: 
punch cards, magnetic tape, paper tape, 
typewriters, cathode ray tubes and plotters. 
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n. GENERAL DESCRIPTION OF THE IBM 
1500 INSTRUCTIONAL SYSTEM AT THE 
UNIVERSITY OF ALBERTA 

During the past year a number of 
television programs have presented a series of 
doeumentaries on the applieation of eomputers 
for teaehing purposes. The IBM 1500 System is 
a eomputing system speeifieally designed for 
the purpose of instrueting students. The degree 
to whieh the system ean handle various kinds of 
subjeet matter, and various kinds of students is 
primarily a funetion of how the eourse author 
designs his teaehing program. The system is 
eapable of: 




(a) presenting textual material on a display 
screen (cathode ray) at a rate determined by 
the learner and/or by the author, 

(b) assoeiating with each key. of a 
typewriter keyboard special characters such as 
might be required for a foreign language course, 

(c) presenting line drawings on the display 
screen, 

(d) accepting responses from the student 
via the keyboard or by use of a light pen 
pointed at a lighted area of the screen. 



(e) presenting within the context of a 
course, black and white or colored 
photographs, 

(f) answer analysis, and corrcctiyc action 
depending upon the response given by the 
student, i.e., the course can be designed to 
.udividualize the teaching approach for given 
groups of students, and ^ 

(g) storage and retrieval of performance 
records for purposes of evaluating the course 
material and student progress. 

The Enteiek Corporation has documented . 
oyer 250 instructional programs which are 
designed specifically for instructing students r 
using a computer. A wide range of courses have 
been constructed by some institutions in the 
United States. In particular, wc would note that 
such topics as foreign language instruction, 
mathematics, reading, electronics, physics, 
chemistry, medical patient management 
problems, cardiology courses, and many others 
have already been prepared. 

HI, THE COMPUTER, THE TERMINALS, 
AND THE PROGRAMMING LANGUAGES 

The IBM 1500 Instructional System which 
is located on the ninth floor of the Education 
Building at the University of Alberta in 
Edmonton is a computer system specifically 
designed for computer-assisted-instructional 
use. It has as its base computer the IBM 1130 
Computing System with 65,000 characters of 
core memory and about five million characters 
of on-line disc storage. The system has been 
expanded, by additional equipment and 
programming design, to allow up to thirty-two 
student learning stations to 'time share' the 
computing capability of the IBM 1130, 

The system presently has eighteen student 
terminals. Each terminal can consist of any 
combination of a cathode-ray display screen 
and keyboard, a typewriter, a light pen, an 
image projector, and eventually an 
audlo/play/record unit. Currently, sixteen 
terminals are composed of a cathode ray screen 
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and keyboard, a light pen, and an image 
projector. Two ienninals arc of the: typewriter 
type. Delivery of tlie eornploinentary audio 
units is also expected in tlie very near ruturc. 
y\ll components of the student station need not 
necessarily be used by a given course, hut it is 
possible to integrate their use as the instructor 
desires. 

fLach student may progress at his own rate 
through a course without his rate affecting th(^ 
position of the other stiidciits taking tlie siumi 
or different courses at the same time. 

Two programming languages are normally 
used with the IBM 1500 Instructional System. 
Course writer II facilitates presentation of 
instructional material and questions as in a, 
'tutor-student' relationship:^ The Mathematical 
Algorithm Translator (MAT) facilitates 
primarily computational interaction between 
student and the compi'.Uer thus providing a 
powerful tool for problem solving and 
mathematical cxperinientation. It is based on 
the Iverson system of mathematical notation. 

TV SUGGESTED UTJLlZA^lQJiJ OF THE 
SYSTEM 

EXISTING COURSE INSTRUCTION 

During the summer of 1968, Educational 
Psychology 502 was placed on the system. 
Approxhnatcly three hours of student learning 
lime was nnade available in addition to 



extensive use of the system in its calculating 
mode. 

It is suggested that initially, courses which 
contain relatively fixed material which an 
instructor bus already carefully outlined in his 
notes, be placed on the computer. Since a 
considerable time is required to document the 
course material for purposes of progranmiing, it 
is suggested that the instructor select a small 
unit of material to begin with until be gains 
confidence in llic use of the .system. 




Course material whicli rcqwin^s special 
drawings, (e.g., electronic symbols, (low 
diagrams, or any other type of line (lruwing.s) 
arc easily accommodattHl. Similarly, for foreign 
language instruction the instructor may deluu^ 
his own set of characters to be used for i\ui 
course. For example, if a Russian character sel 
is required, it can he designed and implemented 
relatively simply. 

Photographs which do not h;nd themselves 
to line drawings on the display screen can hc^ 
photographed on 35mm slides and then 
rephotographed to I6nim film for viewing 
under program control. For example, a chest 
X-ray (which cannot be prescntc^d as a line 
drawing) would lend itself to film projector 
display. 

The age groups for which the system can 
be used depends primarily upon the versatility 
of the author and his understanding of the 
learning processes and motor skills of the 
learner. The minimum motor skill required of 



the you?ig student is the abUity to point the 
light pen. The 'target' area is defined by the 
author. Tlius, for handicapped children large 
targets may he defined, whereas for adults a 
small *target' is best suited. 

The system can easily be programmed to 
present the learner with a ^responsive' type 
learning situation in which the material being 
covered flows in a logical fashion as it would in 
the classroom. In contrast a number of 
programmers have already programmed learning 
situations around the ^simulation' paradigm. 
For example, an ammeter, ^voltage source, and 
a resistance can be illustrated on the display 
screen. The student explores Ohm's Law by 
varying one or two of the parameters. Similarly, 
a number of 'decision' problems have been 
programmed. These problems simulate a 
medical patient management problem in which 
the student carries out a medical history, 
physical examination, laboratory tests, and 
therapy for a hypothetical patient. 

A little creativity on the part of the 
i n slruetor and program mer can produce 
fascinating approaches to the presentation of 
any subject matter. 

V. RESEARCH POTENTIAL OF THE 
SYSTEM 

Since computer-assisted-instruction is still 
new in the educational field, the full research 
potential of the Sysieiii iias yet to be realized. 
Previous research has been devoted to the use 
of simple mechanical teaching machines. As a 
result the pedagogical approach has been 
primarily 'Skinnerian.' Since the Instructional 
System is vastly more flexible than a teaching 
machine, the researcher is free to use many 
other strategics. 

1. INDIVIDUALIZATION: At the 
moment little is known concerning the 
relationship between learner characteristics and 
the optimum instructional strategy which 
should be used. This may now be studied. 

2. INSTRUCTIONAL THEORY: Because 
the system can be programmed to handle a 
wide variety of instructional approaches, and 




because of its ability to store all responses made 
by the student, the testing of various 
instructional theories becomes open to more 
precise investigation- 

3. SPECIAL APPLICATION: There 
appears to be numerous areas of application 
which can now be investigated. For example, 
little is known of the usefulness of this system 
with groups having special learning problems, 
such as the mentally handicapped, the very 
bright, the under-privileged, and the illiterate 
adult. 

4. ._THE PROGRAMMING LANGUAGES: 
Research could be undertaken in the area of 
relating the language of the system to the 
educational procedures used by instructors. 

VI PREPARING COURSE MATERIAL FOR 
THE SYSTEM 

A primary consideration is that the user 
decides precisely what he wishes to have the 
system do for him. From an instructor's point 
of view, he must know exactly what his 
objectives are, what subject matter is to be 
used, what concepts the student should possess 
before he encounters the new material, what 
methods or strategies of presenting the material 
are to be used, how the subject matter is to be 
sequenced, what behavior on the part of the 
student indicates the need for remedial v/ork, 
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and what behavior indicates mastery of the 
material. Thef/^j points are consistent with most 
ideas goveniing good teaching whether it be in 
the claBsrooin or with the assistance of a 
computer. » 

1. OBJECTIVES: In tlie context of a given unit 
of subject matter the instructor should ask 
himself exactly what behavior he wishes his 
students to exhibit when they have mastered 
his material. It is very desirable that these 
objectives be stated in behavioral terms in order 
that they may be observed and, thiis, lend 
themselves to some type of evaluation. The 
objectives are also, of course, directly related to 
the design of the testing instrument used to 
evaluate the competence of the student when 
he is finished. 

In order that the instructor not lose sight 
of his objectives, it is suggested that these be 
noted in point form to the design of the course 
material. These objectives should be explicit 
and amenable to quantitative analysis 
permitting the instructor to answer the very 
important question, "Did the student learn 
what was intended?" 

2. THE SUBJECT MATTER: Our suggestion 
here is that an instructor first prepare a topical 
outline of the most important concepts and 
sub-concepts he wishes to teach. This should 
also include concepts which are prerequisite to 
the new material to be taught. Finally, for each 
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topic or concept (including the prerequisite 
concepts) a method of evaluation should be 
noted. 

The course sliould be divided into a 
number of 'modules' or units. These 'modules' 
expand upon the concepts of tlie topical 
outline. Consideration should be given to the 
following in each module: 

(a) • An introduction to tlie concept, 

(b) an indication of the prerequisite knowledges 
and skills required of tlie student, 

(c) a pretest of the knowledge and skills the 
student requires in order to proceed with tlie 
new material, 

(d) an organization or strategy for presenting 
the new material noting: 

i what text is to appear on the display 
screen 

ii what photographs are required 

iii what type of response is to be 
requested from the student, i.e., keyboard or 
light pen 

iv what specific responses are to be 
considered correct, and which are definitely 
incorrect. 

(This latter section is similar to the 
preparation of a lesson for a television 
production. However, it is more detailed in that 
the instructor must anticipate and plan for 
individual student participation.) 

(e) a post-test should be prepared to evaluate 
the degree to which the objectives have been 
met. Care should be taken that this does not 
degenerate into the testing of simple facts, 
unless this is one of the objectives of the 
course. Consideration should be given to 
determining whether certain sections of the 
material should be presented again, or whether 
additional remedial material is required. 

Instructors should avoid simply 
transferring their lecture notes to the display 
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screen. In preparing subject matter, the 
instructor should consider himself directly 
faced by the student in a tutorial mode. His 
subject matter should then be, in effect, a 
simulation of an actu.il teacher-student 
interaction. 

Vn FACTS ABOUT THE EQUIPMENT 
USEFUL TO THE AUTHOR 

Sometimes authors have misconceptions 
about the system and plan course modules 
assuming terminal characteristics which do not 
exist. The following are considerations tlie 
author should keep in mind while planning his 
course modules: 

THE DISPLAY SCREEN. The display screen 
can hold a maximum of sixteen lines of text. 
When subscripts or superscripts are used an 
additional half line is used. A maximum of 
forty characters may be displayed in any line. 




LINE DRAWINGS. Line drawings are 
constructed on the screen by the successive 
display of small rectangiilar picture-units called 
'graphics.' Such a graphic occupies an area 
equivalent to three characters high and two 
characters wide. 

CHARACTERS. For display of En^ish text a 
'standard system dictionary' exists. In addition 
when special character sets are required ^ as for 
example, a Russian character set or a shorthand 



character set, these may be designed and 
associatva with specific keys of the keyboard. 

. LIGHT PEN. The light pen is sensitive to light 
and not a light source. Therefore, portions of 
the nlay screen to which the student is to 
pOt>. sijst contain a character or some other 
illuminf^ted text or drawing. The pen cannot be 
used to point to a photograph on the image 
projector. 

IMAGE PROJECTOR. The image projector can 
hold over a thousand l6mm photographs in 
color or black and white. Photographs may be 
accessed randomly. The procedure which is 
currently in use for having pictures made 
available for use with the ' computer is as 
follows: 

(a) select the material you wish to present 
to the student 

(b) have the material photographed on 
35mm slides 

(c) number and arrange for reproduction 
to 16mm. 

Consultations with a professional photographer 
is suggested before an author begins his 
photography. 

COMPUTER STORAGE. All course materials is 
stored on magnetic discs when it is to be used 
by the System. Each disc is worth about 
$100.00 and will hold approximately one 
million characters of text and computer 
instructions. A maximum of four discs 
containing course material and computer 
instruction can be accessed by the system at 
one time. Valuable course material should also 
be punched on cards for 'safety-backup.' 

VII!. LEARNING STRATEGIES vs 
PROGRAMMING CAPABILITIES 

Course material is programmed using the 
language called Coursewriter II. The nature of 
this language, to some extent, defines the limits 
within which learning strategies . may be 
programmed. The following are some of the 
Coursewriter II characteristics which are 
relevant to the job of the author. 
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USING THE DISPLAY SCREEN 

1. Eacli time material is displayed on the 
screen a 'display text' instruction is used. The 
text to be displayed is part of the computer 
instruction. Therefore, it is not possible to tell 
the computer to display the text stored in some 
memory location of the computer. 

2. When ll^c screen becomes full further 
display of text can be made to start at tlic top* 
of the screen. 

3. The author should provide sufficient 
time for a student to read and study a 
particular screen display. Appropriate pauses 
can be made before new text is presented. The 
pauses are timed to one tenth of a second 

4. The whole screen or a portion of the 
screen may be erased. A clutcrcd screen can be 
as distracting as a cluttered blackboard. In the 
classroom special attention-getting techniques 
arc used unconsciously by the instructor, i.e., 
pointing to a portion of tlic blackboard, 
underlining, circling important material, etc. 
Similar techniques must be anticipated and 
planned for presentation on the screen. 

5. It is possible to produce animated screen 
displays. However, it is suggested that such 
displays not be planned for until the author is 
fully conversant witli the various system 
considerations that must be taken into account. 

REQUESTING RESPONSES 

1. A student may be requested to give a 
response using keyboard or the light pen. Both 
types of response modes pcnnit the use of time 
parameters, i.e., a time indicating how long the 
computer should wait for the response from tlie 
student. If this time is exceeded the author may 
provide for special action to be taken. If the 
student responds within the specified time, 
usually the author will wish to determine the 
acceptability of the response. 

2. The author will wish to specify the size of 
the lighted area to be used according to the 
motor coordination of tlie student. 




3. When a keyboard response is requested, the 
computer instruction may contain a parameter 
indicating how many characters are to he 
accepted. If the student types in tlic number of 
characters indicated, the computer continues 
immediately with the course, sequence. This is 
true even if the student attempts to type more 
than the number of characters specified. 11* 
fewer characters are typed,; then the stxtdent 
will have to let the computer know he has 
finished typing. 

ANSWER ANALYSIS 

1. Coursewritcr H language permits the use 
of procedures for identifying the acceptable 
answers. The author, however, must be 
prepared to define all the answers which he 
wishes to be accepted as correct, in addition to 
those he wishes to be considered incorrect. If 
all characters of an anticipated correct answer 
or wrong answer are not to be used for 
analyzing the incoming response, those 
characters which arc to be used must he 
specified. 

2. The analysis of answers is not easy when 
several words, a phrase, or a sentence is given 
by the student. Special computer programs 
called 'functions' arc available to assist witli the 
more complicated response analyses. The 
author should consult a 'Function Guide' 
before embarking on the use of complex answer 
analysis sequences. 



162 



IMi:RT--TIII' iNimVORK-BASKD AIMMIOACII TO CUKUIClILliM nb^VKLOPMKNT 



INTRODUCTION 

Curricula by naUirr. Is prcscriplivr. Objcclivo.s arc i^l forth which arc intended to 
implemented in the classroom. Too fre(|ucntly there is a tendency, however, to lose sight of the 
whole dii(; to Irngmentation. 

The teacher in the niidtigriided country classroom had an edge on her [)resent day 
counlcrpnrts. The teacher in the small school was ahic to or^i^anize the enrricnhnn conlc'ul so lluil 
each discipline reinforced the others. The possihilily existed, under thost; rather trying conditions, 
for learnitig to take place on an intc^rrated front and toward a conunon goal. 

Current trends depart from the ideal situation with cnrricuhi in(lepcn<h«ntly developed for a 
multiplicity of disciplines. While the content may he aimed at desirahle, thciugh vague, ohjeetives, 
Uie mcannigfulness to the student is lost heeausc he tsunahle It) grasp the total plan. 

What is needed is soum method of coordinating and integrali:ig an educational program so 
that all of the members of the instructional staff can function as a leaching leam, each making 
purposeful steps toward achievement of the total plan. 

To develop a curriculum for a program requires a linmher of well formulated decisions. 
Implementation of the curriculum requires still niorc decisions. Kach decision alters the total 
slriiclurc of llic educational program. The problem is one of predicting the impact of the decision 
am] optimizing the ouleotnc. 

Before launching into a possible .solution to the problem it will be advantageous to look at 
the criteria for good decision making. 

Ideally the decision making process should result in die optinnun solution. Simon has noted 
dc(Msion makers are frequendy imable to galluT all of the relevant information and are oft(!n 
unabh^ to handle all of die information that is available. Ilatlicr than optimizing, the tendt ncy of 
decisi(m makers is towards adoption of a .solution that is '\satisfaclory lie suggest.^ a good 
decision is derived in three stages; finding the occasion for decision making, finding po.s^sible 
courses of action, and choosing among the possible courses of action. 

The manner in wliicli decisions are made presents factors for consideration. l)(reisions made at 
the lowest level of the organizational structure tend to be die most easily implemented since in a 
sense the decision makers arc committed to a point of view~-a point supported hy Leon Feslingcn 
Observers of the decision making process contend that group dcci.sions arc of a higher (piality than 
nidividuaj's decisions. The exceptlmi occurs when the individual decision maker is an expert In the 
area of concern. It is easy to conclude from the foregoing that an ideal decision miglit ht- one 
representing the concensus of a group of experts. The nrmaindcrof the description of this method 
is based on the premLse that Icachors make up such a group of experts. 
Tw) points can now he made about the decision makers. 

1 . TIk^ decision makers must be competent in the area under consideration. 

2. 'Ihc decision maker must have rcs|)onsibility for action in the area of concern, 

Managers of industrial enterprises were for a long time plagued by a lack of adequate decision 
making data. Two infonnati(m gathering systems were developed in 1 957, E, I, Dupont dc 
Nemours developed a plan known as the Critical Path Method or CPM and the U.S, Navy 
developed a plan known as Program Evaluation Review Technique (PFJIT), Both systems provided 
the long sought means of renecting the intcrrelatedncss of the multiplicity of small tasks makin- 
up projects of the magnitude of some handled by NASA and the Department of Defence. It is a 
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combination of these two systems that I wiU attempt, in the following discussion, to relate to 
curriculum development. 

Elements of the system arc simple; a balloon which is referred to as an event and an arrr 
representing an activity. Together these elements are able to reflect a complex task with a 
multiplicity of interdependencies as shown in Figure 1. 




Figure 1. Netvjork structure 



Figure 2 identifies the relationships which exist between elements of the network. 
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Figure 2. Netv/ork elements 
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In preparing networks certain criteria must be observed. Arrowheads on activity lines 
represent constraints imposed by predecessi)r events. Arrowheads leaving an event represent 
constraints imposed on successor events. With the exception of the start and end events of a 
network, all events have both predecessor and successor events. 

Development of curriculum networks is best handled as a sequence of carefully integrated 
steps. 
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The first step involves development of a Course Breakdown Structure as shown in Figure 3, 
Working as a team, a group of teachers and administrators agrees on the assignment of teaching 
responsibilities for each of the requisite course objectives. The Course Breakdown Stnictiu-e 
serves two purposes. First, it results in a list of specific objectives to be met by each member 
of the teaching team, and secondly, it eliminates redundancy since only one pcison is responsi- 
ble for dcv^oping a specific concept. 
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Figure 3. Course Breakdown Structure 

In the second step the individual teacher's each translate their set of overall objectives into a 
list of specific course objectives as shown in Figure 4a. Miller recommends direct translation from 
the chart in Figure 4a to a network structure as shown in Figure 4b. By carefully connecting the 
events together the interrelatedness of the tasks reveals itself in an integrated structure. For a 
network representing a y ear of activity there should be 40-60 events! Based on an average of three 
lessons per event, this would constitute a full year of work. 

The third step requires each teacher to actually estimate the length of time each activity will 
require, and further to insure that the total estimated time does not exceed the time available 
during the teaching year. 

j The time estimating procedure is simple. For those activities which are unlikely to have 
variability due to student differences, simply indicate the expected time ior activity completion. 
.Where uncertainty enters in as a conaideradon, a three time estimate is required. The three times 
are: the most optimistic -time, the most pessimistic time, and tlie most liltely time. The estimating 
criteria are as follows; 
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GANTT MILESTONE CHART 
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(4b) PERT network derived from a Gantt 

Milestone Chart (Miller, 1963, p. 29). 
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1. The mo'it optimistic time (a) is the best time and has a probabUity of occurrence of 0.01 . 

2. The most likely time (m) is the time estimated for the activity under normal classroom 
conditions. 

3. The most pessimistic time (b) is the worst time lapse anticipated, barring acts of God. The 
probability of time (b) occurring is 0.01. , 

The expected activity to each even (t^ )is calculated by means of U.c following lormula: 

a + 4m + b 

~ I ' 

Since (b-a) represents the varianee of the lime estimates, 1/6 oi the range represents an 
approximation of one standard deviation. The expeeted time le represents the median of the time 
estimates. A normal distribution may be expeeted to follow the curve iu iMgure 5a. Practice 
indicates that there is a greater likelihood of events occurring late than early, tlicreforc, tlic 
selection of the most likely time (m) determines the shape of the distriliution. Tlic result is seen in 
Figure 51). In luh light an estimate of 2, 5, and 8 time units represents a poor estimate. It is much 
more likely. that the pessimistic time will deviate more widely from the most likely time than will 
the most optimistic time. A more realistic time estimate would l)c 4, 5, and 8 time units. 





Probable distribution 



3^ '/(^ O -^<r Jo- 

Normal distributior 



The fourth step in the network development seqiienee requires that all of the teaehers 
involved in step one to meet again t*" viev the strueture whieh results when their individual 
networks. are eombined into a single unified structure. Areas of mutual eoneem are referred to as 
interface areas and special attention must be given to insuring that both tasks can be accomplished 
in a time muti?ally agreeable. 

The total time for a specific path to be accomplished can be calculated by adding all of the 
expected times (tes) along all constraining paths. 

The interfacing of two networks is shown in Figure 6. This process is known as network 
validation. Once the network validation has been accomplished the networks arc essentially 
complete and a pitorial representation has been developed wliich represents how the goals of a 
course curriculum are to be realized. 

Further benefits, however, remain to be derived from the networks. The first step in 
streamlining the networks is to number sequentially each event in the network. For ease of. 
dialogue between several areas it is desirable to assign a specific name or code to the network as a 
whole. 
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•Critical path 
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Figure 6. Network validation. Theproblem occurs when 

Event 6 of Task 1 places a constraint on Event 
6^of Task 2 to such an extent that the Ci'itical 
Path^of Task 2 is shifted through Event 6. 
Figunes fn parentheses represent the timing 
after the interface of the two tasks. 
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Since each event represents a body of knowledge to be prepared, it is possible to prepare 
worksheets as a prelude to lesson development. A worksheet convenient for this purpose is shown 
in Figure 7, A worksheet must be prepared for each event in the network. For interface events, the 
worksheets should perhaps be prepared in committee. 
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Figure 7. Development Worksheet 
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The final step comes with implementation o. the total plan. Completed lessor. -n be 
marked off on the network as progress is made. New areas of study are reveal 1 to the teacher at a 
glance. Event numbe,^ on the networks provide a ready index to a lesson j .n file. Target dates 
for^the.compietion of certain aspects of the course are available immediately. Planning for resource 
material can be made weU in advance. Perhaps the greatest benefit derived from the fact that 
teachers know what is happening to their students in every other area of the school. If the initial 

IIZZ A "V^" ^"^^^ ^^^'^^ their students-.then the 

completed plan should admirably serve both the teachers and their students. 
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CRITICAL INCIDENT 
General Objectives 

Critieal jneident pcrformanee appraisal is 
the criticar evaiuation of eael, individual 
•student s pcrformanee on an assigned task It is 
one of the key aspeets of an effeetive student 
evaluation program. The sueeess of the 
appraisal, however, depends more on the 
teaeher-manager than on a speeifie program or 
orm The primary purpose of this material 
therefore, is to help the appraiser (the 
teaeher-manager). 

Appraisals may be used as a basis for: 

1. Providing a reeord of individual student 
achievement. 

2. Determining areas where student 
development may be most profitably applied. 

3. Determining individual students' strong 
points and how they may be better utilized. 

4- Keeping individual students informed of 
tlieir perfunnanee on an assigned task and 
mot.vaJing them toward greater 
sell-improvement. 

5. Determining interests and abilities in an 
activity area. 



2. Selves as a check list of important items 
to be covered. 

3. Provides a uniform approach for easy 
comparison of individual students on simila. 
factors with similar standards. 

Listed below are live of the more important 
objectives considered in the development of the 
form. 

L The form should be COMPLETE 
covering all important aspects of performance' 
so It will serve all of the uses mentioned above. 

-1 It should be ORGANIZED in a simple 
and logical manner k may be easily 
understood and adininihcereii. 

3. All aspects of performance to be 
appraised should be CLEARLY DEFINED. 

T,MT,i;„J''^ ^"^o"'*! provide for 

UNIFORMITY, yet be VERSATILE to meet 
differences found among various assigned tasks 
and students. 

5. It should be designed to MEET THE 
NEEDS and uses for appraisals as mentioned 
above. 
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6- Evaluating selection and placement on 
tlie matrices (previously described). 



Since critical inccd'^nt appraisal may be 
one method used to sc.ve these needs, these 
needs should? b<- ccr-i,: :..red in the development 
of a student a;.|„V' A program, and should be 
'-f-iU in mind :. h appraisal is made. The 

eri(i<;al spprait^xi v^ranis arc based an a form 

completed hy the teacher-manager. While 
an effective appraisal can be made without the 
use of a form, a good form: 

1- Helps the teaeher-manager organize his 
thoughts more quickly. 



Selection of Factors to be Appraised 



The selection of the factors to be used in 
the appraisal is most important. A survey would 
show some forms using as, few as three broad 
.actors and others using as many as 40 or 50 
factors. Forms with only a few factors provide 
httic help to the teaeher-manager, while those 
with a large number of factors can be time 
consuming and may be confusing due to lack of 
organization and definition. 

An analysis of factors used by a large 
number- of institutions in our productive 
society for a variety of positions showed, that 
nearly all factors can be classified into four 
basic areas: 
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1. RESULTS factors-consider the actual 
change in behavior fluh tasks were 
aeeompiished. 

2. METHODS faetors-the activities 
involved in getting the assigned task completed. 

3. PERSONAL yUALITlES-the personal 
characteristics displayed by the iiidiviihial 
student. 

4. KNOW-llOW-thc knowledge, skill, 
attitudes?, and abihty possessed by the 
MuUvidiial student. 

These four areas, however, arc rather broad and 
are of little help toward making a thorough 
appraisal. Each area, therefore, has been broken 
down into a minimum number of separate, 
easily identifiable factors to provide a more 
thorough guide for the teaeher-manager. 

The outline which follows shows a rather 
complete set of factors and describe b them very 
briefly. Obviously, the complete set is not 
necessary for every position or assigned tusk. 
Those factors which do not apply may be 
ommitted when applied to a specinc group of 
tasks. Those selected arc defined in detail 
appropriate for the tasks so that they may be 
elearly understood and nniformly applied. The 
factors with their dcfii?itions serve as a check 
hst of points to be considered in the appraisal. 

Some Advantages of the Outhne 

1. The outline approach j ovides for a 
complete, simple and organized coverage of the 
things to be appraised. It fielps to show 
relationships between the factors which make 
them more meaningful. 

2. The outline suggests the order in which 
the factors arc to be appraised. RESULTS arc 
reviewed first to cstakiUsh what lias been 
accomplished, a primary consideration for any 
task. The review of METHODS, second, is an 
analysis of how and wliy results were or were 
..not achieved. The review of PERSONAL 
QUALITIES is a third analysis of both results 
and methods in terms of the personal clement. 



3. The KNOWMIOW factors.prdyide for a 
fourth and final analysis. 'iSjese factors are basic 
to pcrfomiancc in all th(J other areas .and, as 
such, are particularly important. Note that 
these KNOW-MOW factors emphasize what an 
individual has or possesses more than liow lie 
does or performs as the other factors do. 

RESULTS, MLTllODS and PERSONAL 
QUALITIES are used, therefore, to evaluate 
what the individual has donc~his performance. 
KNOW-MOW, however, oan better be used to 
evaluate what the individual needs or should 
have to improve his performance. 

Note that any action for improvement will 
be in terms of these KNOW-HOW factors. 
Improvement will be in terms of further 
KNOWLEDGE or SKILL tluougli instruction 
or exploratory experiences, or in terms of a 
change in ATTITUDE through coaching, ahvays 
considering the ABILITY of the indivi(hial. The 
KNOW-HOW factors are used, therefore, for the 
summary and rccommeiulations of action to be 
taken and improvements to be made. 

4. The outline helps to separate METl lODS 
problems from PERSONAL problems. 
Weaknesses in METHODSmay suggest one type 
of action while weaknesses in PERSONAL 
QUALITIES probably will suggest a different 
approach anr pcrhapi an entirely different 
solution. This type of analysis is necessary if 
the appraisal is to be us<^d most effectively as a 
tool for guidance and development. 

5. The oiitiinc provides a eor;^prchcnsivc, 
well-defined, and understandable list of factors 
or terms which can be helpful communication 
tools in day-to-day teaching and in the 
discussion of various student problems and 
activities. 
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ERIC 



HOW TO MAKE 1\E APPivAISAL 



Timing 



A schedule should he csluhlishcd lo assure 
periodic (Tilical incident appraisal o/ racli 
individ.aal studcnl^s performance. Appraisal 
should not be limited, however, lo the 
sehetlulc. Additional appraisals may be made 
when the teaeher- manager eonsitlers them 
appropriate, whether for development task 
ehaiiges, movement on the matrix or movement 
to another aetivity area. 



Securing Perfornianee Information 

Oiiee the factors have been defined, the 
teacher-manager knows what information he 
needs for the critical incident appraisal. 
Whenever possible, this information should be 
secured directly iroui reports and persona! 
observations. The teacher-manager may nucd to 
supplement his observations with information 
gained from other teachers who have worked 
with the student. All appropriate sources of 
information should be used. 

InciJcnts of good and poor performance 
are easily forgotten if not immediately and 
systematically recorded. Brief notes kept 
systematically on both good and poor 
performance will prove very useful. Records on 
students arc more significant than reeords on 
maehines, materials or dollars. Ratings based on 
limited information or on \\azy iccolleetions are 
likely to he inaccurate. 

Specific facts arc always the most helpful. 
While opinion may he heipfiil, the specific 
performance incidents which dclcrniine the 
opinion are the more meaningful. Obviously, 
not all facts can or should he reeorded. 
Incidents which arc significant, which have a 
noticeable effect, arc worthy of recording. 
These so-called "critical incidents'* are helpful 
not oidy in clarifying ratings but also when 
planning action to be taken. Specific, factual 
information* will help to make the appraisal 



more objeetiv<' and ea'-^icr. ('are musl he taken, 
however, not to permit isohUed instances or 
unusual circumstances lo nnduly infliicnec the 
rating. 

Tlie period covered by each appraisal 
should be clearly designated. The appraisal then 
must he based on performance during that 
specific period. Performance previous to the 
period and predictions of future performance 
arc not to irinucnee the appraisal. 

Using tln^ Graphic Scale 

/ 

The level of performance on *.'ach factor is 
indicated on the form by making a check on a 
graphic scale. This scale is* shown in an 
cjcpanded form so that the brief (Icseription of 
each level can be included within the 
appropriate hox. 

MEETS REQUIREMENTS 



Adequately 
Meets Req. 



Meets Req. 
Very Well 



BELOW 



Unsatisfactory 



Somewhat 
Below Req. 



EXCEEDS 



Consistently 

Exceeds Req. Excepti onal 



Note that this scale is defined in terns of three 
basic levels. Pcrfonn^'ncc ^ it' i^r ivlKl^TS 

reouiiii-:mi-;nts, \- m.ow^ or kxci^kds 

rcqnirmcnts. This distinction is usually simphi 
to make. 

In order to gain some further distinction, 
each of the three broad levels is divided into 
two parts, giving a total of six levels of 
performance. These six levels arc also defined in 
terms of performance required in the position. 
The current performance hjvcl is indicated by 
placing a check within the space on the graphic 
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scaic which best represents aelual performanee 
in comparison with performanee required. 

Whenever there is lack of infonnation 
eoneerniiig performanee on a faetor or when a 
faetor does not apply to the task, there is a 
tendency for the rater simply to give an 
"average'' rating. In either situation, the rater 
may omit the rating on the factor rather than 
make a rating which does not represent 
performanee. 

Wiien the fonn is completed, these graphic 
ratings very quickly point out individual 
strengths and needs. Effort should be made to 
emphasize these differences on the graphic 
scales through the proper use of both high and 
low ratings This critical evaluation of individual 
differences is one of the primary purposes of 
the appraisal. . 

Note that no numerical values are placed 
on the scale. The appraisal is not a precision 
measurement, as numbers may suggest. Both 
research and experience indicate that a choice 
between six levels is about as precise as 
judgements permit. Six levels also seem to give 
as much distinction as necessary to meet the 
needs of the appraisal. 

I'jStahlishing Pcrforinancc Requirements 

Performance requirements should be 
established at a level which is reasonable to 
expect and which is needed to satisfactorily 
accomplish the objectives of the activity area. 
KeqiiircmeliTs should be established in keeping 
with the overall requirements and objectives of 
the laboratory and school including the 
objectives of growth and improvement. 

For example, performanee which 
"Adequately Meets Requirements'' is at the 
lowest level acceptable and necessary to 
satisfactorily fulfill the task requirements. This 
level serves as the base or zero point for 
appraisal purposes. Performanee at this level 
should be considered as satisfactory and should 
have no unsatisfactory implications even 
though the teaeher-manager might hope and 
strive for performanee above this l«vel. 



Average performance of a group should 
not determine requirements, since the average 
may be either above or below that necessary for 
requisite task performance. Also, requirements 
must be established assuming that individuals 
performing the task have been carefully 
oriented and indoctrinated. Obviously, pressure 
due to problems in related areas such as 
discipline, absenteeism or grading structure 
e^ 'nild not influence requirements and distort 
ratings. 

Requirements must be established by the 
I ca c h c r- manager. Continuous review and 
adjustment is necessary, of course, to maintain 
maximum uniformity between 
teaehcr^managers and to keep requirements up 
to date with current objectives, improvements, 
and developments. 

Using Explanatory Comments 

Space for explanatory eommenls should 
be provided after each factor. Coininents arc 
particularly important in making the rating 
really meaningful and thc> should be included 
whenever possible. There arc at least four types 
of comments which arc helpful: 

1. Specific incidents or data whif^h show 
what the individual has actually done. 

2. Gerteral statements of opinion stated as 
such to clarify more intangible areas. 

3. Comments as to pertinence or 
importance of the factor. 

4. Comments as to the adequacy of 
evidence or observations upon .which the rating 
was made. 

A brief comment should be made 
whenever a rating is omitted. Ratings which 
indicate the perform/nu'c is BELOW or 
EXCEEDS requirements particularly call for 
lUmcnts either in the form of .supporting 
evidence or explanation. This serves as a guide 
for the teaeher-manager. Inability to cite 
examples or evidence of high or low 
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perfovin?infC is one inrlication that the rating 
should fall at the MEETS REQUIREMENTS 
level. 

When appraising several students in simibr 
tasks, there are advantages in reviewing them all 
at the same time. First, review all students on 
the first faetor, then review all on the seeond 
factor, etc. This enables the appraiser to 
concentrate on the definition of each faetor for 
all individuals at the same time and to use a 
standard wliich is uniform for everyone. It 
helps to emphasize relative difference between 
individuals which can then be reflected on the 
graphic scale. 

Ratings and comments are made for 
RESULTS, METHODS and PERSONAL 
QUALITIES factors. The ratings and comments 
should then be reviewed with the following 
questions in mind: 

1. Are strong and weak points properly 
emphasized or has there been a tendency to 
rate "down the middle"? 

»2. Was there a tendency to rate • ■iher too 
high or too low on the factors? 

3. , Arc there sufficient comments to make 
the ratings meaningful? 

4. Docs the appraisal represent the best 
unbiased judgment of the student\s 
performance? 

Appraisal Summary and Recommendations 

As indicated previously, the KNOW-HOW 
factors serve as a final analysis in the appraisal. 
The effect of KNOW-HOW on actual 
performance is, of course, reilected in the 
ratings on the previous areas. The emphasis 
placed on KNOW-HOW in this final analysis is 
for the purpose of summary and recommended 
action. 

In order to help the appraiser to organize 
the summary and his recommendations, the 
back of the appraisal form should provide for a 
narrative summary on three separate items, all 
involving KNOW-HOW. 



1. Significant changes since the last review 

In the review of significant changes, the 
teacher- manager should indicate where 
improvements have been made; whether the 
individual is moving in the right direction, lias 
he gained furthe : knowledge, developed further 
skills or improved in attitude? New interests 
expressed by the individual are to be mentioned 
here for consideration in developniOnt or 
placement. 

2. Significant strong points 

In the review of strong points, the 
teacher-manager should recommend how any 
special knovledgc, skills, ir.tcrests or abilities 
may be better utilized. They may be utilized in 
terms of the present tasks., additional 
assignments or responsibilities, matrix changes, 
transfers or promotions that will make the 
maximum use of the individual's capabilities. 

3. Significant area^ for improvement 

A review of relatively weak areas suggests 
where further improvement might be desirable 
and most profitable. Dc^^elopmcnt may not 
necessarily be centered on the student's 
weakest point, since some weak points may 
have little effect on total performance on the 
job. Development ^hould be concentrated on 
those points where Improvements will bc.inpst 
profitable to the totkl industrial arts objectives. 
Recommendations for development will be in 
terms of further knowledge, further skill or 
experience or change in attitude, all in keeping 
with the ability of the individual student. 

When considering development, eir.phasis 
should be placed on self-development. What can 
the student do to improve himself? 
Recommendation shouJd also be made in terms 
of what can be done by the teacher-manager in 
providing the facilities, atmosphere and 
assistance for maximum self-development. 
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VALUK ANALYSIS IN IlN'DlfSTHIAL ARTS 

ItilriHlnclion 

Whfn nirn «jivr ihrir iiriiiginiUioris frrr 
r<*iii, i(ir;is r'onir Irojn aiiywhrrr. This isonrof 
Ihr nUiludr.s clwinirlrri/.inj: valiir .an;ilysi.s or 
value cngiMcrriii'i, :i rrlalivrly nrw ronc^'pl 
inli'inlrd U) hr af)[)lir(l hy lii^r|,|y irainrd 
^^|n*^ialisls to indii.slrial rndravors In [hr rm\ 
lluil holh nrndiK'lion and roiisninplinn 
oporaliuns \% l;r ndirvrd nl all unucrrss.rrv 
costs. .j^^ 

Valur analysis is not ;i suhstitnh* lor 
standard rosl-rr<ltjrli()n j>r()»:rarns. It Is, ratlirr, 
i\ dillorrnl kirsd of a[)pr(>arh to the prohirrn of 
olKs<;un*, liiddrn costs that slia[ic thr [irirr^; thr 
consmnri inust f)ay. It is so dilTcront that ii 
its own distiiu'tivr [diilosophirs. 
<■» , hasic strps, and a[>[)roa('h. It is 
dcdicatrd to no rrduction in (piality, salcty,. 
hfatun^s, nor attractivrnr.-is ol tin: rnd [)ro(iu(:t. 
It oporalrs out of a tnrr nndiTstandin^ oi' thc 
word '\alur," sri^kinfr always to [)in*point 
niaxiniuni valur arul ru)ri ;! drt;rrc o!" valur. It 
assrssrs value and is inotivatrd acrordin«ilv in 
trrnis of thr ryclir history <d" products, 
pt>trntial (o rxpand rnarkrt ami johs, 
rlirninaHon of human toil, national (hdrnsr, 
and it hrin«:s thr powrr oT its vnost srarrhin^ 
iMKpnry onto thr stu<iy ol nrw [)rocrsS(!S, 
production, and produc^l nialcirials. 

Valur analysis will, for (!xarnplr, sprarhrad 
studies of a produrlora [)rodurt cornponrnt in 
Sound, [)rc-plann()(i slrns. Kunclion will hr 
idcntilird, evaluated hy rorn[)arisons, and 
caused to yield valur alternatives that represent 
no siicriricc. Value analysis proceeds acoordinj; 
to a well phased joh plan havin<5 seven (listin(a 
areas, IVoni orientation to status sninnuiry and 
conclusion. Thr tc(dnuques oT value analysis i^^o 
to the heart of all considerations that rnav 
reveal prohh^nis, contain solutions or expedite 
enicrgcnce ol rlinmte and altitudes, favoring 
exhaustive investi<jaLion and en(|uiry. Valu<; 
analysis takes the ar^unent lor *'connnon 
sense" tlirouj^houl, speeilyiu*: precis<-< uses I'or 
its leehnique.s, eniphasi/.ing the enifdoytnent of 



■ speeiali/.rd kn()wlrd«r<.^ derrunidiuj: wcll-onlered 
<lecision environments, insistinti on freedom 
from the threat of personal loss for its 
advocates, ealeulatintr iis elfect on otlh-r work 
in lh<* hu sin ess, sti[nilalin«; effective 
or«iani/.ation preparatory to its work, 
rrco«rni/.ini.r thr ahsolntr nrerssity for hi«;h 
(|ualilieations, traits, cliaraeterislics, exfierienee, 
and trainin<( ir) the analyst, and <lelailing work 
content, motivational n* ds, meaMiretumts, 
ajid tests to apply to the .ictivities of the value 
analyst. en»,nn(Tr or <'onsijltant. 

Ill aetnal jiractice, vahre analysis 
df■monslrate^ its worth a^rain aiul a*:ain in 
condtattinfj unncc<'ssar\ costs. We sc<' this in 
thr simpir rxarn[)lr of thr rrplarenient <jf the 
79-eent "hull jdn»i" lor [iroteetin^^ det<niators 
sent down oil -well pipo hy a 7-<:nil tulie of 
impre»mated paper, wliereas the conventional 
[>lu«r is a ei|iar-shape<l tuhe fahri<:ated from 
aluminum. 

The value analysis trehni<|ur can he of 
j:reat value to any educator, hut most especially 
to the industrial arts educator. To him falls the 
rcspousiliilily of rclatinjr the productiv<r society 
to the student, and value analysis as a [)rovcn 
toql of husiness and industry should have a part 
in the curricnluni. The <piestions is, of course, 
how do we as inchistrial arts teachers apply this 
technique? \ few sn«r*j;estions ant givim helow: 

i. AS A MKTIIOD OF DKVIiLOPlNC; 
CKFATIVK TMINKINC; 

The indusLrial arts teacher has one of the 
frreatcsl opportunities Of any teacher in the 
system to help stuchmts develop this necessary 
skill. In order for a student to learn to think 
iTcatively, he must he guided through some 
cxp<Tiences in his education that will give the. 
opportunity to practices creative thinking. One 
way to do this would he to .sit dowt; h\\ the 
studerUs either individually olfeis a total group, 
or in two or three commnte<* and have them 
go through the steps of Hli^t, Create, arid 
llefine in regards to some product, process, 
uhV*: .rial or technology system. This should he 
pnTcded hy some instruction ahout the 
process, and laying down some ground rules for 
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discussion procedurea. Most any of the above 
could be used, and by allowing free suggestions, 
with meaningful critiques, this could develop 
into a \ery meaningful learning experience for 
everyone in the group. The discussion would 
lead the students to consider the broad areas of 
thought employed by productive society by 
realizing that technology, materials, processes, 
market, manpower, equipment, costs and sales 
all have a role in production of a product or 
service. The process could be further refined by 
having the students pursue al) the implications 
that arise in production and report to the group 
on the phase that interests them or that they 
are assigned. A tliorou^ study of the many 
facets of industry could be generated just from 
one value analysis session of one product or 
service. The only limitation to this process for 
generating interest and activity about 
productive society is the imagination of the 
instructor. 

II. .AS A METHOD OF ANALYZING 
LABORATORY, PRODUCTS OR 
ACTIVITIES 

Industrial arts teacher^ are sometimes at a 
loss when it comes to finding or suggesting 
meaningful tasks or activities for students to 
create in their laboratories. Why not let th;j 
students create their own product ideas? Begin 
by explaining the value analysis procedure then 
practice it a few times to be certain they 
understand its use. Then give them some 
product with the challenge to improve it and 
mnke it cheaper and easier. One student may 
choose to cast it, another may choose to bend 
it or form it from me.tal stock, while another 
may try to make it by weld construction* The 
advantages and disadvantages of each process 
can then be studied with a specific R&D goal 
in mind, and the instruction becomes more 
meaningful. Again, only the teacher's 
imagination can limit the use of value analysis 
in industrial aits product and activity 
evaluation. 



m. AS A METHOD OF ANALYZING AND 
EVALUATING COURSE CONTENT 

While value analysis, as used by business 
and industry, is utilized mainly for analyzing 
products to reduce unnecessary cost, the group 
approach coupled with the penetrating 
questions can be used to analyze most 
anything. Industrial arts education is under 
close scrutiny today .?jid industrial arts 
educators must begin to refine their programs 
and aims, just as productive society must refine 
their products and services. For example, the 
questions: What is it?- What does it cost? What 
does it do? What else will do? What will that 
cost? and which three of the alternatives shows 
the greatest differences between **co8t" and 
"value"? could be applied to any area we teach 
in industrial arts. If we have the nerve to ask 
these types of questions, we will probably be 
rudely awakened to the irrelevancy of most of 
our programs. However, by using value analyais 
or some form of it, we can arrive at the answers 
we need to start becoming relevant. If we are 
going to teach about industry, or productive 
society, then we should apply its techniques to 
evaluate the job we are doing as well as teaching 
the techniques themselves. 

Perhaps 'the greatest contribution value 
analysis can have in the laboratory, is the 
attitude and state of mind it radiates to the 
u ser. Teachers have long planned their 
classroom activities in line with "accepted" 
procedures, not realizing that tliere may be 
another way of doing something. The 
questioning, challenging, and organized mind of 
the value analyst allows him to become 
creative, and innovation is the rule, rather than 
the exception. In order for teachers, especially 
industrial arts teachers, to interpret productive 
society to students, a knowledge of value 
analysis, and other tools of business and 
industry, are essential. 



/.IMMJCATION ()!• 
INDliSTKlAlwVKTS 



Introduction 



KKIJAHILJTV TO 



In industry, or other institutions of 
productive society, when a process, (upiipinctnt 
or a device works well, and works whenever it is 
called U[)on to do the joh for which it was 
designed, .such eijuipnient or dcviec^s are called 
reliable. 

I do not want to infer or take the position 
thai manufacturing a product nradc of materials 
in industry is the s;imc as our schools educating 
students willi all their itifiiiilc human varial)lcs. 
However, this section will Iry to make a case to 
compare industry and its reliability and the 
segment of general education, industrial arts 
education, and its reliability. 

In orfcr to achieve reliability in a produel, 
industry will design the produ*. : with sUndards 
or tolerances that they can check with quality 
control methods and be able to predict tSic 
probability of a reliable product. In education 
we have set up objectives as the goals of our 
program, (productive phase) and the program i.s 
in turn supposed to turn out a finished 
product-a well educated student. 

At this point one would wonder if it is the 
goal of our industrial arts program or the 
program itself that lacks reliability. Of course 
we all know that every industrial aris program 
throughout the country varies considerably 
from city to city and all have various degrees of 
sophistication from wry good programs to vcr)' 
weak ones with poor programs. It is not the 
concern of this section to judge the reliability 
ol our o.bjcetives and program, but to set up a 
hypothetical case- that an industrial arts 



progranj be designed as industry' would design a 
product for reiiahilit) . 

When industr)' sets up a reliability 
program they have definite pha.ses that tin* 
product will pass through berfore the product 
could acquin; ndiahility. They are as follows: 

IMkisc 1 

In industry the design engineers will design 
a product or service from consiinicr research 
studies on what tln^ public wants and will pay 
for, with reliability in mind. Hut when we 
(onsider any model of modern eyhernal»Ml 
society we know that teehuolog>', materials, 
processes, managn.nent, testing, manufacturing, 
quality control, purchasing, Hnance, sales, and 
contracts, as well as engineering ail overlap and 
affect the reliability of the final product or 
ser\'icc. Therefore, the end result of reliability . 
in a product or s<^rvicc is the (;ffort of team 
work of all major departments of business or 
industry. So in designing a new program for 
industrial arts with reliability in mind, we must 
consider the school board, school 
superintendent, principal, s(diool finance and 
purchasing department, other t (-ac hers, 
industrial arts directors, and tlu; industrial arts 
instructor, since they all will affect the 
reliability of the program. Probably every 
industrial arts instructor realizes that if he 
doesn't have the backing of the administration 
and his collcagu(;s and money to finance a 
program, he will not go. far in setting up a new 
program or even updating the old program so 
that it would have more reliability. 

The ovcraJi design of industrial arts 
programs thcnjforc would require the team 
work of the entire school organization. The 
new program with objectives and goals would 
have to be designed and worded in sueh away 
so that they could be measured- for reliability. 
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ni;iH- !! 

The ui\\[ [(iia^c of pnxliicl rrliulnlil) in 
iinlusln \voul<l \iv Irsliii;: llir prdducl lor 
n'linliilil). Men* iho model iiidnslrial arls 
projirani could hv lirld-irslrd lo srr if il did 
wliul il ^va.s dt'sij^nrd lo do. \V<* havr soiiir o\' 
lliis ^'oinji on prcsrnllv ihoiijzhoul lh«* Norlli 
Anirriran (MMilinrnl. Jusl lo inrnlioii a l\-\v, llir 
Afiirrican liidti.slr\ a|)[)roarri al Sloiil Slalc 
liniv'iTsily. ihr Indu.slrial 'IVcluiolotr) approaidi 
al I'lallvillr Slair linivrrsily, Uir Orchrslr;jli*d 
Syslrtii.s a(){>roa(*li lo Indu.slrial Kducalion al 
Indiana Slalr I 'nivrr.sily, tin- Maryland Han al 
ihc Dnivrrsily ol' Maryland, llic Allierla I'lau 
wilh lour pliasr.^, Univcrsiiy of Alltcrla, 
lulinonUni, Aihrrla and lln* (iaiaxy llan in ihr 
Driroil l*nl»lir St liooLs. 

Pha.M- III 

\ A Tier I In- Icslin^^ pha.s*', industry 

would 2:0 alirad and s'tarl producing ihe 
product or H*n'ic(\ |)njviding ihcrc was a 
nujrkcl. Tlirou(]^lionl llic production phat;c 
(]ualily controls arc sot up and inspections arc 
nuide by the dilT(!r(Mil Icclnnqucs of in.sp<*<;tions 
ihrou^di the use oi* gauge trhecking, comparative 
leslin*^, Iretpn^ney distril>utiou, and correct 
sanij)lin;: procredures. Willi these (pialily control ■/ 
methods, i.he uiider^^taiuling and cooperation i)!* 
inana<]^einenl, and ust^ of total comnuinication, 
ri^rid tol('ranc(^s can he h(d(l and it will Ix^ 
)>ossil)h* lo predict the rclialjility of the - 
pro(hiei. 



Phase IV 

In e<lueati()M tin; actual [)rodinrtion of a 
product would he augmc^nling the 
rcconnn(M)ded industrial arts pro<;ram in this 
text in an (entire school system as part of th<* 
}I<mcral (jduciation. In order that tMhu^ation, 
uariicularly industrial arls education, can be 
measurcul on a niord". rcliabic b^^sis, we will hav<i 



to >el u)» M»nie type of "(pialily control.** *rhis 
nienn,- ue will hav<* lo have sonn* type of 
-landardi/ed nn^a.'^urement that can he u.^ed lo 
('\ahiale the performance of the prof^rain. As il 
is now we rely on somecme s opinion that is 
;:en»Tallv sullj<•^live ami not loo olijeetive. Mow 
can this l)e aecom[>lislnMr^ My having (d)j<u*lives 
thai h'ud themselves to eyulualion and 
measurtMnenl. 

Apparently if W(! have a situation whei-i' 
we are not doing the job we are .sup|)ose(l lo 
aceoniplislK many changes will have lo Uv 
made. If t>ur goals (ohjc'clivos) are correct, then 
We will have to find means of metUing the goals. 
If our goal.s— objectives tndy represent what we 
shoidd he doing, then the goals must be 
<'valual(*d in some standard inaimtT of 
[jcrformance and the perfornmnee facts 
.systematica by collected. When we can do tbi.s 
then the day may ctnne win; we can con.sider 
tlui posslinliiy of rcdiability. 

Since some industrial arls gcneraj 
i>l)j('etives are difficult to measure in a standard 
and systematic way, then perhaps we should 
add one more objeetiv*: that would ctnbrace all 
the other industrial arts ohjectivi^s: 

Task and Course Behavioral Olijeelive: 

Industrial arts should obtain ami realize all 
other (jbjci lives through measured student 
behavioral chang<'!S made on each task 
satisfactorily performed in lln^ laboratory'. 

Robert [Vlager's book. Preparing 
lustnwlioml Objectives, states that a set ^)f 
ix^liavioral objectives imjst indical<^ the 
following three items: 

I. The terminal behavior expect od of the 
student. 

2- The conditions under which the' 
Ixdiavior will he pc^rformcjd. 

8. The minimal acceptable performance. 

This means that if industrial arts education 
is going to imprt)ve their evaluation of 
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prescjil level of student competence. Then the 
student will proceed to perform the 
individualized la.sk. Me is told exactly whiil 
terminal behavior is cxpeeliul of him in tlu; 
behavioral objective, liow to learn this behavior, 
and the minimal acceptable prrforniance. After 

cuinplelion of the task t'lCstiKlenl eonhl take a 
self lest to, cheek himself on whal he has 
learned. If he feeir, he did not achieve the stated 
behavioral objective of the task, then he may 
want to review or go l)aek and do the task 
again. When the student feels he is ready he will 
lake the post-test. 

The first question that would cornc to 
every industrial arts laboratory t(;aclier's mind 
"But where and how does one get the time to 
prepare an individualized instructional packet 
for every task to he learned in this course?''' 
The author does not have any clear or pat 
answer— however, earlier in this text I 
mentioned that in industr)' the overall 
reliability picture was the result of team work. 
For the one lab teacher to construct an entire 
new course and implement tlu; C(Airse with the 
necessary new methods without sorne help 
would be nearly an inipossil)le task. If tin; 
administration is willing to back up the 
industrial arts program, then possibly a paid 
summer workshop would be a solution. (Slate 
or federal agencies or .professional 
organizations). 

Now it becomes quite apparent that if 
industrial arts courses are to l)e taught on some 
type of individualized basis, then our program 
will have to incorporate a variety of teaching 
methods. Many industrial arts labs are lacking 
in the necessary instructional hardware that will 
be needed. The following methods can be used 
to implement the individualized instruction and 
will be described in the next section of ihis 
chapter. . 

L 8mm single concept film in easy to use 
cassells, viewed in a projection box. 



in student operated [>rojeelioii box. 

4. Overhead projector with transparencies 
forslndenl u.<e as well a.^ the teacher. 

.1. IVe-reeorded niiji'znetie tape instruction if 
the visual is not nee*' try. 

Sli'dy pir(ni'cs iti accoin[»any an 
iiulividiial unit. 

7. Mulli media carousels for students that 
may combine any of ihf^ above. 

With industrial arls'^ programs ha.sieally 
oriented on an individualized instruction basis 
and with all eonceplfc; and tasks pre-lcsted and 
post- tested, with a minimal acceptable 
performance of each task, it can he readily 
foreseen that with this type of standardized 
evaluation of performance one could have some 
resemblance of quality control. 

With more and better facts of ptjrformance 
collected over a p'^riod of time, the higher the 
probability of good reliability for an industrial 
arts program. 

Phase V 



The final phase of any reliability program 
in industry would be the customer service and 
complaint phase. Here industry gets the 
feedback from the buyer, customer, and user of 
the product or service. This area would usually 
include the maintenance of the product. 

In industrial arts ed ucation you are sure to 
gel this, usually free of charge. Many parents 
will tell you that they think the industrial arts 
program is good and they are really glad that 
their Johnnie or Jane is so fortunate to have the 
opportunity to learn in a laboratory like your 
program now has. Probably very few realize 
that if the recommended program could be 
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inaugurated tomorrow that ms^ny present 
programs might make a pretty poor showing in 
comparison to what it really should be. Also, if 
this type of industrial arts program with 
individualized instruction backed with every 
conceivable combination of instructional 
hardware and software were in effect, we might 
gain more industrial as well as professional 
respectability, as well as some degree of 
reliability. 

\ 

AUDIOVISUAL 

Introduction 

Possibly this section of the chapter could 
be referred to as*'- automated learning or 
instructional technology. However, the term 
audio visual is used because of its predominent 
usage and is intended to mean more than the 
use of machines to aid instruction. The 
industrial arts program described in this text 
adheres to the philosophy that any device or 
method— yes, specially designed software^ 
books, pictorial pra^^BQinnc^i iy«ttuctions and 
models are all encompassed instilxis-section only 
as a quick perusal of the number of aids 
available to make the teaching of industrial arts 
more meaningful. In fact, the word available is 
more important than number of pieces of 




equipment or software. The industrial arts 
student must have available whenever the need 
arises, the s^jijuisite supplementary audio visual 
software or computer assisted instructional 
devices to reinforce, introduce or further 
supplement his or her learning and thereby free 
the teacher-manager for more emergent tasks. 

This centralized "X'' bench illustrates 
some of the equipment available and the 
necessary software stored and coordinated with 
the student's level and area of learning. 




It could very well be a model— as is 
illustrated in this and other pictures throughout 
this text, that is the very principle that this 
program emphasizes. Science and technology 
are not the exclusive province of science and 
math classes but are in evidence in all of 
productive society and therefore mandate that 
if technology is to be studied then materials, 
technologies and processes must be used to aid 
the learner, thus the following objectives and 
samples. 

1. To be able to present audio-visual media 
to teachers in an organized procedure, giving 
the teacher -manager a background, application 
and techniques for using each piece of 
equipment. 

2. To be ablf- to construct your thinking on 
how audio-vis ;al aids and software will improve 



your efficiency as a teacher by giving an 
example of how you can incorporate these into 
your area. 

3. To be able to compare the state of the 
art of audio-visual aids used in education as 
compared to productive society. 

4. Be able to organize into a woikablc 
module the necessary equipment and programs 
to complement each area of laboratory 
instruction. 

5. Be able to develop a statement involving 
instructional lechnology media for the future. 

The 8nim, Super 8, Silent and Sound 

In 1961 manufacturers introduced 8mm 
sound projectors to the commercial market. 
These projectors were capable of recording and 
reproducing sound via' magnetic tracks on the 
film itself. AlthvM«i^rnRagnetic soioui tCBAi(»vc^>t 
^fammifHitt had^W8lM^^f)rev!^ tfeey wturenot 
iiisftrkeliift% f ea«yfe 

Intdustry se^^iid to be ttlie ^Srst 
or^nization to !re^**)iwfi to the advaantages 'oT 
t8mm sound film. Such firms as Ford, 
Caterpiller and Do-all make use of 8mm sound . 
. in their internaLsalcs programs. 

In 1965 a Japanese company introduced a 
new 8mm film | with an area 50% larger than 
conventional 8mm film. This brings us to the 
present with audio super, 8 and a multitude of 
production and viewing equipment. 

The efficiency of today's simplified 8rhm 
equipment allows a wide variet}^ of uses jimited^ 
only by the imagination of the user. ~ 

Industrial arts teacher-managers should be 
aware of the tremendous' potential of this 
media. 

The development ol the audio "Super 8 
Cartridge'^ film system has provided the teachei 
with a valuable teaching device ready and 
waiting for application. 

Advantages — — 

1. ' Ease of operation which allows the 
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cartridge to be placed in the hands of the 
student. 

2. Films provide ''front seats'' for many 
learning experiences. 

3. The equipment needed for this media is 
relaci^'ely inexpensive. 

4. TViC loops c?n easily be produced by the 
teacher if a simple planning sequence is 
followed. 

5. May be used in study carrels or for large 
group instruction. 

Techniques 

1. Telescopic photography utilizing the 
telescopic lens, to give close-up views. 

2. Stop motion pomnits the 9ta<fo' of 
movement.. 4ir=tfe^iiegults of moveni^?t,^irtaan,'^ 
given) inst4i%^ 

Teaching with ihc video tape recorder is 
commonly called m i cro- 1 ea ching. 
Micro-teaching may be defined as a vehicle for 
research on the teaching-learning process and 
teacher behavior which provides controlled 
laboratory-teaching experience. 




The control focus of micro-teaching is to 
improve the effectiveness of learning 
experiences for students through the best 
possible eontrolled teaching procedures. While 
micro-teaehing has bejen employed chiefly for 
teacher training, it has other advantages for 
bringing audio visual information into the 
classroom. 

Advantages. 

1. Improvement of teaching techniques. 

2. Teacher and student self-evaluation 

3. Immediate feedback and reinforcement 
of audio and visual information. 

4. Large group or small group instraction. 

5. Before class preparaUiion of an 
experiment or concept. 

6. It is portable and versatile. 

7. Students can operate it. 

8. Close-up views of hard-to-see 
demonstrations. 

9. Students can progress at their own rate 
by viewing and revising information. 



10. Access to instructional programs from 
the several national libraries of tapes for in-class 
use or independent study by students. 



Applications 

1. Preparation of an experiment. 

2. Field trips recorded. 

3. Supplementary information. 

4. Equipment. setups. 

5. Improving teaching techniques. 

6. Student performance 

7. Testing 

8. Single concept tapes of tijose 
hart^to-explain axaiieepts. ; 

9. InfoMziailDssTiT' that is not physically 
practical for the student to see in his particular 
situation. 

a. field trips 

10. To have a monitor within a carrel so 
the student can dial the appropriate video tape. 



■ O I.; 
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SLIDES AND AUDIO TAPES (Models) 

Avvjersatile camera used by many, teachers 
is tlie «^5iiim. Film exposed in such a camera 
may be used as: 

individual black and white paper contact 
prints 

• enlarged black and white or color prints 
individual 2x2 color or black and white 
slides 

uncut originals double- framed 35nrim film 
strips, black and white or color. 

Advantages 

1. Little skill is needed to obtain good 
k'esults. 

2. Very little investment.isirequiiicd toiget 
ifiuEv benefit oftthis^media. 

o. When narration is provided, no reading 
ability is rquired. (Use of magnetic tape 
/narration). 




.4. Slide sets can be tailored to fit 
practically any situation; extreme flexibility. 

5. Slide sets are easily revised by adding or 
taking away slides. / 



Techniques ^ 

L Coordinating 2x2 slides with a 
magnetic tape. 

2, Producing build-ups like overhead 
transparencies, hut on 2 x 2 slides. 

3. Synchronize sound automatically, by 
using a projector which is triggered by a 
magnetic impulse. This is done with a special 
device (a programmer) to record on the tape a 
sianal of pre-determined r frequeiicy. The signal 
aineom aticall\^ advan ces th e: si ide. 

PROGRAMMED INSTRUCTION 

Programming is the processi^of determining 
the sequential steps a leaimBr~*must^itake to 
arrive at a predetermined behavior. The 
program is tailor-made. No procrustean 
adjustments on the learner are permitted; either 
it fits the learner, or back it goes to the 
programmers for retailoring. Thus programming 
is the decision making as to what should be 
learned and the determination for a specified 
group of learners as to what should be the 
sequential steps by which the division of 
activities . or parts of subject matter will be 
presented for the most effective and efficient 
learning. Obviously rigorous testing, research 
and refinement— the learners being the experts 
as to whether the program actually teaches 
what it proposes to teach. 

The machining that is associated with 
programmed isntruction serves two interests: 
(a) OBJECTIVITY— as is essential in records for 
research data, or. as a means for factoring out 
the influence of teacher personality in 
instructional research, and (b) EFFICIENCY. 
In instances where instruction is automated, the 
investigator, can experiment with different 
media and patterns of presentation— relatively 
free from that great instructional variable, the 
teacher personality. 
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TEACHING MACHINES 

Teaching machines consist of two basic 
types! The LINEAR which has the student read 
a question or a statement, make a response, 
then move program up to check the answer. 
This type of machine is economical, has 
foolproof operation, and is versatile. 




They come in a variety of models such as, 
programmed instruction on rolls of paper, on 
film strips, and using both an audio tape and 
slides. 

BRANCHING type is where a student 
responds to a question and the machine is 
programmed to give either reinforcement for a 
correct response, or shows that he made an 
incorrect response and tells him why. 

INDIVIDUAL LEARNING PACKAGE 

Learning can and should be accomplished 
by other media . besides one set method of 
teaching. No longer is the teacher the only or 
the best source of learning all of the time. It is 
time that educators do what industry is doing. 
That is, the teacher-manager simply coordinates 
those activities which will accomplish the 
objectives of the laboratory. Individual learning 
packages is one method that accomplishes this. 
Some of the advantages are as follows: 




ADVANTAGES 

L The flexibility for a student ttoKtakiosc 
ttbtprmethod of learning that is best for him. 

2. Allows the student to work at his own 
rate. 

3. Increases student-teacher 
communications by telling the student what is 
expected of him and how he will be tested. 

4. Uses the problem solving technique. 

5. Allows for student response and allows 
the student to really become involved in the 
learning process. 

6. Organized and productive instruction. 

7. Instruction written for the student 
instead of the teacher. 

8. Ability to record a student's progress in 
an almost errorle ss path to successful learning. 

9. Ability to measure a student's change in 
behavior. 

Even though individualization is such an 
outstanding characteristic of programmed 
learning, the teacher will want to capitalize on 



the stimulation that derives from good soeial 
settings and interpersonal .relations. When a 
elass has developed a elimate in wliieh there is 
enthusiasm for learning, the elassroom would 
he a setting in whieh the programmed materials 
would gain from the socid stimuli for learning. 
There is another side to this eoin: If the study 
hall is a plaee where Splaying around" is 
popular and effieient study is the exception, 
prorammed materials will perform no miracle^. 




MULTMVIEDIA SYSTEMS 



A Multi-media system begins with a 
speeifie set of objectives and is then designed to 
meet those objectives in the most efficient 
manner. Each component of the system is 
developed in order to accomplish a specific 
purpose through the best media available. All 
components are put together to reinforce each 
other in a fashion that will produccUhe best 
environment for learning. The system also 
provides for individual differences by allowing 
the learner to make judgments and decisions on 
content, sequence, scope and treatment of the 
lesson. 

Role of the Teacher-Manager 

help those students whieh require remedial 
explanations 

1 




t£cach!j«mull/^wups 

direct the work of tlie students 

evaluate the progress of the students 

evaluate the results of the media on 
instruction 



Advantages 

1. individualized instruction 2. more 
than one method of presentation 

3. capitalizes on visual and auditory senses 



highly organized and structured 




DIAL.RETR1EVAL SYSTEM 

Programs or units of instruct ion__;are^ 
recorded on audio and video tapes. The studt^nt 
simply dials the code of the unit lie desires and 
it is presented to him in a carrel through a 
monitor or headset. 

MULTI-MEDIA KITS 

These kits contain a variety of teaching 
mat^ttial^'. Tli*f-Treason for At rfevelopment of 
btich kitft OS due to tlie emphasis upon the 
planning of learning experiences on a more 
systematic basis. These kits include: 

films 

film strips, both silent and spund 

study pictures 

2x2 slides and sound tapes 

V.T.V.R. ETC. 

Some systems combine automated and 
manually controlled operations in presenting 
sound or silent film strips, motion pictures, 
slides or other materials with taped nanations, 
quizzes and instructions. 



The interesting feature of lhis system is 
that presentations may be controlled either 
manually by the instructor or automatically by 
electronically pulsed tapes. The system moves 
easily from one medium to another^ stops for 
work assignments, starts up again, iind registers 
and tallies student responses to work 
assignments. 

SUMMARY 

*)bservatioii of tlie E^ert Chart preceding 
this chapter would tend to lead the reader to 
accept certain methods of teaching or 
evaluation as exclusive to a particular industrial 
arts phase or activity. This definitely is not so. 
To av id repetition, Uiis pert method was used 
to sujjgest that our experience indicated success 
with all these metlirods at any stated industrial 
arts phase of instruction but we had equal 
success with all methods in all four phases of 
the prescribed industrial arts prograiji. 

Many descriptions of method^^listed have 
been eliminated and will be inclulded in the 
follow-up text, on teaching and evaluation 
methods and techniques. However, this sample 
of methods illustrated in this chapter definitely 
indicates that we must certainly make our 
teaching and. thereby student learning more 
subjective, more individualized and less "group 
think" oriented. 
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CHAPTER Vni 



CONCLUSIONS. RECOMMENDATIONS, EPILOGUE 



program descril)ej(l in this text and 
particularly liiis chapter ' is designed for all 
aspects of society and all facets of education to 
consider seriously the man-scicncc-leclinology 
constellation of confroiilalions and the 
resultant affect upon our North American 
society, cultTarc and all of mankind. U was 
never intended that this rceonimended 
industrial arts program would resolve all the ills 
of education or society. It is intended, iiowever^ 
to indicate that we should concern ourselves 
with the ecological imbalance, air and noise 
polution, the nuclear bomb, fifty percent of the 
world population goes hungry, large numbers of 
our youth are educationally neglected, minority 
groups must fight and in some cases die because 
we lack the concerted effort to harness our 
eollectivc capabilities and overcome the 
problems. This text was designed to indicate 
that this industrial arts approach docs nieke 
break-throughs and that we must depart from 
the traditional value system and traditional 
solutions to societal problems with outmoded 
techniques or the introduction of gimmicks as 
solutions, be they fads, products or educational 
goaL. 

As an example a study of the chart 
accompanying this chapter would seem to 
indicate that our problems are minimal and can 
easily be identified and resolved. This is not the 
case. Each of the subsytems on this chart is 
worthy of lifelong study. What is intended is 
that we look at education as a total system and 
how we in each subsystem contribute to society 
and the total system so that if a child fails, it is 
aU subsystems preceding the student that have 
failed. Undoubtedly, there may be argi.imeiHs 
for a re-alignment of the su^jsystems and 
certainly assignmeu t • of greater responsibilities- 
to each subsystem. What is important is that 
' the student must not be condemned the failure 
without first looking at all of the subsystems 
affecting his educational environment. Above 



all, 1 do believe that the taxpayer has made 
worthy contributions at all levels and the 
preceding subsystems must be equally 
responsive to their indivir? ^ ' esponsibililics. 
Each area of the ch;^t 1 be treated 
individually ' as further' evidence for the 
introduction of the prescribed industrial arts' 
program in au age of technology, autoinalion 
and cybernation. 

Common Concerns for Education 



ICS . 



These concerns ; for education arc not 
intended to indicate absolutes nor negate 
educational concerns articulated by others. 
However, there has been a serious neglect in all 
educational circles to consider or design 
programs that will cope vfith problems caused 
by the manrscienee-technology constellation of 
confrontations. We all .have.. aaccpted...t.hA. 
benefit of science iind technology without too 
much concern for man m these innova<i- is. 
Galbraith denounces technQcracy without Uue 
credit to the many contributions of the many 
institutions of our productive society. It is our 
ability to provide extensive goods and services 
and to export the management of some to 

other countries, that . enables..riS..tQ.4.ftyC!fe 

attention to mai; and his role in this complex 
cybernated era. Granted we may have started 
earlier. That is my greatest plea for introducing 
the recommended industrial arts program to 
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boys and girls at as early an age as is possible, 
and not fragmented aspects of the various 
y^oods and services producing segnfients of 
society but the study of common elements 
represented in all institutions in our productive 
society. It is also recommended that the 
proposed program not be confined to 
secondary schools. The student majoring in" 
engineering, social studies, economics and 
political science could l&enefit enormously from 
the Phase III aspect of the program. Adults who 
have been displaced because of automation or 
Cybernation could become reoriented to a new 
job classification by enrolling in Phase I and/or 
Phase II of the recommended program. It must 
always be remembered that education must be 
continuous^ in our dynamic North American 
continent if we are to cope with the number of 
problems created by technology and science 
and often toicrated and encouraged by the 
economic and political segments of society at 
the expense of man. 

Parents 




After we recognize that the cited concerns 
of education are viable then the first subsystem 
of the total educational system is the parents. It 
must be remembered that parents are taxpayers 
too and may also be victims oT automation and 
cybernation, therefore requiring additional 
education or re-education to continue their role 
as taxpayers, contributing members of a 
productive society, citizens as well as parents of 
subscribing members to the educational system. 
It is not surprising to read aboiit all members of 



a family subscra)ing to the educational system 
at all levels. However, subscription is not 
sufficient. Parents must be vocal at election 
time and at meetings pertaining to any aspect 
of the educational system and not only on 
visitation day. At this point, the educational 
system has been at fault in assuming too many 
of the roles of the parent. The parents must by 
continually involved in the education of the 
child. To state that "the only ones that are 
interested are the parents of the better 
students" is to beg the issue. In this day of 
technology if you can't bring the parent to the 
school, then take the school to the par^ntT" 
8mm single concept fdms have been used by 
the sales segment of our productive society, 
why not education? Not just final grades but 
the total education that involves their child. 
Will we reach them all? Certainly not, but We 
will have reached a greater number than at 
present. There are many technological 
innovations that can bring the schooi to the 
parent to communicate the purpose of the 
school and its aims for their youngsters, which 
in fact, can also bo geared to a feedback system 
requiring a response other than a signature on a 
report card or an appearance when the situation 
is critical. Much can be learned from the 
cybernated age to apply to and involve the 
parent in the total educational system. 
Conversely, parents can take more initiative at 
home to provide the necessary leadership that 
their youngsters require, but not in terms of 
lecture or by comparison with problems at the 
parent's age. We have "milked" all the mileage 
we can from the depression syndrgme, now it's 
time to focus on a viable future for our 
youngsters in " an age we find difficult to 
fathom. Why the parental "hangup" with the 
youngster's long hair, short skirts or concerns 
for tlie underprivileged. Are not these good 
Christian values and attitudes? As long as the 
student is clean, why this concern for molding 
our youngsters into our image of the future? 
When in fact we ourselves have difficulty 
understanding our roles in the future-will we 
have a future? Not if we persist in the 
traditional outmoded attitudes and fail to 
encourage our youth to question, to react, to 
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rxplore, (irvrl()|i ideals and shape a I'uliire for 
lheniselv<'5 wjlh a proper echiealion. iNol as 
eral'tsnirn, l(rehnieal harharians or leehnoerats 
hut youth thai will exploit scienee and 
leehnology lor iUr henefit of mankind. 

Universities 




I helieve that iIk; role of the University is 
more vital at this period than at any other 
period in our history. It is easy to state that the 
University should hv the authoritalive .^ouree of 
knowledges and thai its ehief responsihility is 
to leaeh, conduct researeh and service the 
eoinniunity. (.'lose ohse^rvation and ea.sual 
perusal of the eurr(;nt ])ul>lieations will indicate 
thai UniveriJlity is not in fact performiog its 
hsarning leadership role. It is easier to vocalize; 
the responsibilil(\s than to implement them. I 
donU blame students for harassing the 
administration. They have learned as other 
movements have; h^arned, that it is tlie 
".scpHsaking wheeP' that gels the grease. I have; 
believed, aiul expedience at many levels of 
education iias vindicate^d my position, tluit all 
students want to hiarn. Th<-y are anxious to 
(explore and (pusstion — hut the climate in all 
educational institutions should permit this, 
how(;ver, the . acts do not .substantiate the 
articulated goals. Universities too frequently are 
monoliths of tradition and sinecures of term re 
for professors that perpetuate the traditions. 
Too much n^seareh is eoiifim'.d to^ mitiiscide 
study that does not warrant the; use of paper 
and ink to record it. Too many uriiversitiets an; 
repositories of authoritarian prof(;ssors with 
an(i(pia((;(] ide^as. The system is such that 
younger professors with idesas and the courage 



to explore tberin are all too ofte'n discouraged or 
replaced. The imivcrsity of tomorrow must 
heconn; a leader and autliprity of knowledge; a 
!)reeding groimd of new ideas and an 
environment that will (uieourage more 
cpiestions and liave the courage to confront 
student redactions aoel a vital ide'als eliange 
age;nt, ne)t an institution where professe)rs 
we)rshi[) at the alters of tenure, acadeunic 
freedom (actually aeaelemic irrersponsibility) 
and publish or perish. . !]y overt acts, the 
univ*;r.sity must beeiomej an institution where 
stue]euits are encotirageel to learn anel this 
learning becomes the prime motive and criteria. 
i\e)t in a static, preiscriptive manner, l)Ut in a 
nie)re permissive, epiestion auel answer se:minar 
and smiill informal groups e)l' constant 
eliscussie>n. .Stnelents should be al)le to s(;e 
professors without the tediems "visiting hours" 
tyj)C of format. This doe;s not rceomrncnel 
chaos hut relief from publish or perish routine 
that would free> many qtialifioe) professors anel 
courses anel curricula could be more; 
prescriptive' rather than proscriptive. Students 
want anel need elireetion but they elon't need 
"furdine;el ruts" to l)e followed year in and y(;ar 
out. 

Provincial or .State Departments of Education 




In the total system of eelucation, the; 
subsystem, the provincial or state departments 
of edueaiion must play a very prominent role. 
With the <;ver-explodirig unive;rse of knowledge 
and the eoneommitanr^G(3st of maintaining 
institutie)ns of learning withjn^hc) state or 
pre)vinee, it is imperative that a elepartment of 
e;elucation have a vital role in the eelucational 
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I" '-^ appoinU'd or (circled nurinlxTS of 

lh« uarlrncMl reprosrnting all of ihv. people 
.i. II ihe tflaK! or province, iho dcparlmcnt of 
eilucalion should provide dircclion for ihc 
schools through funding and counsel so llial 
learning for each child and resident of lhal stale 
or province is possible and profilablc. Too 
of leu l)reause of iheir funding role, the 
education depiirlrnenl ineund)ents hi corne Ivo 
authoritarian and fail in du;se areas of 
counselling and corn tnu nitrating with 
administrators of various* schot)! dislricls. Too 
frccpicnlJy these departinenls of edueatiori also 
hceomc an extension of the university Irudition 
and compromise, therefore failing lo pcTmil 
exploration and innovation at the loeal level, 
lurlher, if innovation proves suecessful, ihey 
lorgel or become too engrossf^d iti other areas 
lo communicate ihis vital infornuition to the 
rest of tlu' state or province. The fact that .so 
.many private entcrpri.ses of our productive 
s<»ciely have been .successful in penetrating a 
state or province with software* or hardware is 
indicative of the indictment, rightfully pla(rcd, 
tliat the coordinate aspect of the educational 
process willuii the stale or [>rovince has not 
been seriously considered or implemented by 
thn department of education. S(;coiui to the 
university and in clo.se collaboration with its 
many .stiulies, surveys, innovated programs 
coidd be instituted, initiated and funded. The 
federal government in conjunction with the 
state or province couhJ also induce many such 
programs as has been evident in the past but 
not too successful in the present. J have no 
aversion to using the private .sector of the North 
Ameriean continent to implement or innovate; 
new educational program, but I do believe that 
departments of education and universities are 
remiss in their duties if in a state or province 
which is highly industrialized, that several 
universities in cooperation with the state 
dc[)artmcnls are not confronting the current 
issues of education, instead are leaving it to'the 
private sector. The.evidenc(! is too frequent to 
enumerate. 

In luy opinion a state or provinciiil 
dcparlmcnt of education should attract the 
most capable and competent educators to fulfill 



the lesponsilulities of the eclueational 
department ofllcc, that is to provide dire(!tion 
obtained frotn the representative of and needs 
of the people i[i the state or province. The 
dcpartrricrit shoidd hav(! or obtain sufficient 
"s(!ed" finuls for required .surveys arid reseandi 
pcTtiuent to the ne(!d.s, yes even produce 
software at tlu^ itntial stage of (Exploration of 
any lu'w program. 1 lolditig eo[[H[n(t(*e meetings 
ol titaehers or administrators iis further 
renu)ving education from i\ vitally changing 
enviromurnt. People from our. prodiietive 
institutio[is hhould iilso be represented and 
re(pie.sted to eontribute both funds and 
personnel. More than any other sub.systems of 
edueatiori, the state or provincial d(;partmeiit of 
edtiealion should be the v(uce of all the people 
and their needs, and s- UjusMhe university, the 
fniblis si!liool .sy.stern or the needs of produetivc 
iimtitnlions: not just youth, but also adults, not 
only formal but also informal and 
non-iiistitutio[iali/.ed (Mhieation. As a service 
departuK^nt— the departments of edueatiori, all 
of them, could learn nnieh from sinnlar 
itistitutions in our productive* .society sneli as 
utilities, communications and tran.sportalion 
sectors of our productive .so(!ieiy who s(rn'e the 
public (dfectivfdy and efficiently. 

.School A<lniiiiistrators 




In this category, it is intended to inehide 
all personnel involved in the administration of 
the school system, starting at the top with the 
policy making decisions of the .school board 
through tli(! various levels of administration to 
tlu! department bead at a local school level. As 
with the university, so it is with the school 
system administrator's main responsibility to 
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f<1iicale the citizens of the state or provinee 
ji its jurisdietioiial limits. It must he udded 
I is tlie teaeher in the final analysis as the 
ugent of the scliool board that represents the 
school policies to the suhscribers- the students, 
adolescent or adult. Their administrative efforts 
and policies must Ve exerted to facilitate this 
primary task to educate, through effective 
coordination and use of funds, facilities and 
personnel. 

Direction 

The first and most fundamental step and 
gravest responsibility of administrators is to 
provide education direction that is in the best 
interest of subscribing students, rc^rdless of 
age, within Us jurisdiction. It will further 
delimit comment to the industrial arts program 
previously described because volumes have been 
written on administration with mixed results. If 
administrators at all levels of the school 
concede that one of its main responsibilities is 
to educate and anticipate the liecds of its 
subscribers so that the students may become 
more enlightened and responsible citizens in 
oui society,' then inclusion of the described 
industrial arts program provides a rationale for 
direction of education and inclusion in the 
secondary school program. The objectives arc 
reiterated to indicate its viabihty and unique 
contribution not attributable to other subject 
areas. 

1. Reinforce the other academic 
disciplhies. 

2. Synthesize Uic educational experiences 
of tlie student . 

3. interpret productive society 
(technology, automation, and cybernation) 

4. Provide exploratory experiences with 
materials and technologies as a guidance for 
future career selection. 



Programs 

I 

' If administration accepts the 
recommended industrial arts program, then the 
logical next step is to organize a set of programs 
for implementation. This in no' way is 
confined to the recommended new industrial 
arts program. There must be stages of phasing 
out the old and phasing in the new. There must 
be a program designed for funding this change 
and this~couId entail a program of building 
modification or new building or additions. 
Further, there is the need to establish a 
program of. in-service or university-based 
up-grading program of industrial arts teachers 
already employed and finally a program of 
orientation for the whole staff is mandated so 
that the proper goals and. programs of 
implementation are understood and 
implemented. The program of equipment was 
left until the last to permit administrators, the 
necessary time and funding to make the 
requisite* transition. Hardware can be phased 
out and new hardware purchased as funds 
permit with the objectives originally outlined. 
This program is equally adaptable to adults or 
adolescents, slow learners or fast learners, but 
the software differcs, therefore a program of 
software and hardware purchase must be 
implemented and scheduled. 

Establish a Standard of Performance 

No program is worthy of introduction 
unless a standard of performance is established, 
not only for tlie student but for the teachers 
and those responsible for coordinating or 
administering these programs throughout the 
system. As in all good administrative practice, 
feedback from the teachers who will ultimately 
implement the program and a follow-up of 
students subscribing to the program should be 
utilized to establish a reasonable standard of 
performance of introduction and up-grading of 
the recommended program. This need for 
feedback from students and instructors should 
not be taken for granted or' dismissed too 
lightly. Evidence indicates that many good 
educational innovations have failed because a 
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standard of perroriiiaiice and the eoinplele 
program was imposed upon I lit; Icaclier willioul 
the opporlunily for fcddhack. Tliis I'ocdhaek 
'Uuld result in eliangcs, improvements and 
modifications bceausc of loea! situations. This 
feed hack is predicated upon tlie often quoted 
eotmnu!ications paradigm of: 



a) 


Ideation 


b) 


Kueoding 


c) 


Trnasmissidn 


d) 


Deeoding 


c) 


Action 



Meaningful actions concommilaiit with or 
contrary to original program objectives 
indicates whether administration is in fact 
getting the desired results and whether the 
instnictor may be developing a program , 
contradictory to the objectives and in fact, 
obviating the original direction. 

a) Ideation 

Accountability 

Holding people accountable for a course 
of action cannot be relegated to a fact that they 
possess a degree or two or previous experience. 
Organizations in our productive society have 
discovered that institutions in the same business 
providing the same goods or services find it 
necessary to orient and indoctrinate all new 
ptirisOnncl, or incumbents to the new, program 
and its relative position to the rest of the 
programs. It is erroneous and costly to assume 
that any teacher, new or experienced, can or 
will successfully implement or innovate without 
the requisite, encouragement, counsel and 
support of administrators. Therefore, the first 
line of accountability in this industrial arts or 
any new program introduction requires 
requisite administrative encouragement and 
follow-up to make accountability a meaningful 
process. 



licview 

This propo.sed program and ever)' .suhejet 
•matter f i I d should be carefu lly and 
pcriodocially n^viewcd for din^clioti. This ste[» 
seems to be fairi!y eouimou. What seems to be 
lacking is that administrators at any or all levels 
who find it .iiceessary to change direction for 
valid reasons do not make the necessary 
<*IUlUgcs in programs, standards of perforiKanee 
and areas'of accountability. This failure causes 
more grievances, apathy, and mediocre 
performance in school systems than all other 
dysfunctional administrative acts combined. 

Many researchers and much of the 
literature supports the al)OV(; statemtitit and 
prescribes for all administrators the following 
set of guidelines for raising the levels of 
aspiration for all personnel: 

a) Personal example 

b) ^.Persuasion "'"^■"■^X 

" j- 

c) j Consistency in behavior 

d) ! Regular rewards (not necessarily; 
monetary) 

e) ICmphasis upon positive discipline 

f) Emphasis on self-discipline 

As a final note to all administrators, 
consider the one room .schoolhousc with one 
teacher and eight grades. She was an interface 
agent long before we coined the phase. She 
knew what was the content at each grade level 
in each subject and also was cognizant of each 
student^s limitations and adjusted her teaching 
accordingly. I do not mean that we should 
revert to the old red schoolhousc, but 1 do 
strongly recoinrhehd that the. least all school 
administrators can do is see that all subject 
matter is properly interfaced to accomplish 
curricular and school program direction. 
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As a vi:ry^»^j\al .suhsysltMii oi' iht; lolal 
cducalion sysUtn^, iho U^uchcr can ('illi(.'r be a 
sliiiiulalor lor now knowlrclgt;, idt-as, successes 
and i(it:ai.s, or a liarbiiigcr of traditional 
anllioritariaii matincr with very little learning 
taking |>la(;(\ I am most (*onc(*ni(;d in this book 
with industrial arts tcacluTj?. Many of thcni 
havt* workrd hard and vvry> (lilig<'ntly without 
ihr riMfiiisito (Miconra^enuinl oi llu; 
adniinistralor, the assistance of the de|)arlment 
of (:du(^ation or Ihii iruiovative eontril>utions 
mandated ol tniiversities. "^rhey and others in 
different snbje(it ar(?as hav(i made nolabl(! 
eontributions to e(hication and tlnnr students. 
However, _an (ujual mntdx'r have Ixicn purvtryors 
of nn^diocrity , paragons of tradition and 
worshippers ol tln^ status quo. 

I have stat(id llu? case b(d'ore, and I repeat 
again that every industrial arts teaeher must be 
a I e a e h e r - ni a n a e r of his la boratory 
repn^sentinfj; a dyn^imie technological society, 
nt)l a tcat^her of a very small segment of our 
productive society and call tiiis (exploration, lie 
or she must possess the requisite skills that arc 
current in our cybtirnated society. Not the 
mimicry of words used in tlu^.sc technological 
and material areas, but be cognizant of the 
rapid changes that are taking place in 
technology and their impact upon society and 
the sttidcnts as mtunlicrs of that sooii^ty. It is 
imperative that all industrial arts teachers 
recognize that all occupations have becomt? 
int»illcetuali/cd. TIh^ main res[)onsibility of the 
cnrnmt industrial arts teacher-manager is to 
acquaint the students with a. sampling of 



materials ami te<;hnulogit\s so that the other 
academic subjects beeonn* more m<:aniiigftil in 
I h e se h o o I as well as in life itsel f. 
'reaeliing-managing is not training; it is 
educating, as an ag(;nl of the school board. 
liCavt; the training to the private sector who has 
the narrow outlook on the world— we must 
cot)eentral(; on the total hmuan being, not 
objectively but subjectively because each our 
students arc individuals with differ/^nc<;s 
innneasural)l<.* with the eiirr<Mil stale of the art. 
I recently att<;n(le(l several conferences, ont! on 
technological forecasting and one on tint future. 
I was th(> only industrial arts educator present. 
How can we say that we repr<;senl the current 
[)roduelive society when we art* either too busy 
or ignorant of such conferences: ex|)laining the 
latest in t(*ehnological advances? Yes, wt; can 
r(^ad about them, hul how many of ns do or 
have the o|)porlunity? Can we look to the 
[)rolessional organizations, the departments of 
education or the univ(;rsitis for this assistance? [ 
have stated my case and feel that as tCtJciHTSof 
industrial arts we should make our professional 
organizations the viable spokesmen for. the 
profession with the courage to assemble 
significant programs of development and 
interest compatible with other professional 
organizations. We, all industrial arts tcacluirs, 
possess a need for achievement and our 
professional organizations should acknowledge 
our contributions and their value from otln^r 
groups.^'c are in an environment that erics out 
for solutions to a multiplicity of problems. 1 
believe this can occur among ourselveSr Present 
our subject matter field as indispensable to 
education. We then ca n go about st^tting up a 
higlnir standard of performance and with ample 
feedback if we will have a viable program and a 
receptive, audience in the administrators, 
departments of education and universities. 1 
present just such a program in the preceding 
chapters and some new . methods of 
iniple.nicnting it. This program is not a.fmal 
answer— there is no such answer to our rapidly 
advancing dynamic technologies, but it has 
been accepted by students, parents^ 
administrators, and departments of education 
and is eurrtintly used in at least one university. 
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ERIC 



This is a start. It is prcscriplivt- not 
proscri|)livc. There Is plenty of opportunity to 
eapitalize on our eurrcnt strengths, improve 
upon our weak areas and walk proudly with our 
other aeadi^niie eolleagues. Ilenienibor tlic first 
Russian sputnik and Ann:ricn's retitponse to 
more (emphasis on math and seicnee. That was 
not ail we laekcd—no one mentioned tlni 
poly tcchnieal aspeets of the-Hussian system. A 
polytccnie that gave meaning to scienee and 
math and other di.seiplines. 1 suggest that we 
eannot do hiss. 



Students 




The last subsystem in the total system of 
education, before entering productive society 
are the students. They must be the last to be 
faulted in any educational failure in society. In 
fact, they are already in society and so much a 
part of the real society about them that many 
teachers fail to understand them, their 
language, habits or values. 1 have assigned six 
tasks to students, not as a model for finding the 
ultimate truth, but as* an an attempt to provide 
their generation with an opportunity to 
hopefully improve upon our present generation. 
This is not stated as an apology for my 
generation. Evidence indicates the dynamic 
effects of the sciences and technologies of my 
era. That was my plea for introducing the. 
recommended industrial arts program. 
However, my generation has also developed 
devices of all encompassing doom, and products 
that may negatively alter our ecological balance. 



It has also neglected to perfeel a sorial s< . nee 
with n^sul' conipntihlr \\[{\\ [\u' physical 
" laihvJ U fvvd and understand 

ntany segments of our soej(^ty. In fact, the 
VEWT chart at the beginning of this chapter 
illustrates my point best. \\V have been eager to 
faulty the student for failure and nc'dected to 
examine elpsely the subsystems that- haye 
eontrihuted to his i'aihirc. 1 therefore strongly 
recommend that students (piestion teachers, 
professor^, parents, politicians, their pe<;rs and 
themselves in their search for tnith and for 
some solution to the problems con^ nting 
them now and in the future. I lurther 
recommend that students react to information, 
knowledge, action or polieica of the other 
<^ subsystems. I did say react, yes and dissent, hut 
not destroy. React with a purpose and 
direction. If direction is not clear then the next 
responsibility is assigned to students to learn. 
Learn, not parrot back facts, but learn iiy 
asking questions. It lakes courage to a^ 
questions and to stimidatc your peers to do the 
same. We cann^.t look to liistory for answers to 
many of our current and future problems. Seek 
options, alternatives for future action. 

Our cybernated society poses a 
man -scienee- technology constellation of 
problems never before faced by man. 

Therefore, all students must learn, to tlieir best 
abilities. Don't leave all the need to, be 
stimulated to the teacher-this is being led. 
Stimulatc__ yourself. You- are in an age of 
. geometrically expanding knowledge and you 
should learn accordingly. I would be so bold as 
to suggest tliat you never stop learning and tliat 
your formal learning subsystems may operate 
twenty hours a day, six days a-week and fifty 
weeks each year for optimal usage by you as a 
Ibarner, whether an adolescent or adult.. To 
assist in learning, I strongly suggest exploration 
with ideas and knowledge. That is why the 
recommended industrial arts program is 
proposed, to permit you to learn by 
exploration and the multiplicity of interaction 
of science-iechnology and man, the types of 
careers available to every student who is willing 
to learn and has the courage to explore and 
thus learn some more. 
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*ll is iiiN sin<M?n' Ur\\v\' llial-.4u<)rMlh (►n llir 
North Ainrriran cotilinrul loilay liavr ^t^alrr 
problrin.s rariiijx Uirni ii» iIh* riilurr and 
sitmillat}r«)iisly ihr a<)vanlaj;r of a |.T()wiii«: 
M-irm r anil h*cliiu)lW»«j:> , as wrll a.^ an al'lliK'tit 
ciivironiiH III U\ pirsniil IIhm7i, rnorr lliati nvtT, 
lo purMir !l!lVrir.ulM« ami llitxrhy rraininj; a 
riilun* worv oonipalihh* with lin^ir (lt!Hn:s. 
ilowrvcrr. li nnisl i-aialion, llial yoiiLli ni' Uxlay 
can iM'fiHwir as apalhrlir and Iradilional a.s 
nuiny a(lali>al' llu*y don'l dili'rrnUy .allrtn|)l lo 
|iiirsijr .lh< ir ideals, l»r niaslrrs of tlirir luliirr 
and roniiniil lli(rni><-l\vs lo a Irarning lhal 
in\olves ln»!lh ihr I'rnolioii.s and ihc inlrlUrl. 



Sorirlv and llalr Pav'^rs 




ERIC 



I hflBi5.v referred ^.Hswcicly through ihistt-xl 
and parlirnilarly tlitMiwpact of lcehna&yg>s 
malmak tfhd sscience uf#|«i man in our culture. 
All prodiuiitive institutww^, serv ices or prvilueLs 
ill our (linwnt and nnwre »" our ijiilmv. 
society, will be «(»nfrt>«W-d W the. 
nian-sci«W''^*'t^clint)lo«ry Irilo^ry. Tl. (flarreaat 



dial(»}j:ur ahoul nuiti and his environment and 
ai'tions of srienee inid technolog>' give nie great 
(h)uhts that any real "hn^aktliniUgh'' will he 
fortheoniing. The aetiohs of the youth and 
I'oneern of some adults; tend to aineiiorat(t this 
fear. I do not envision the extensive leisure that 
many foreeat^t. So nnieh so that half of our 
probable working population was never goin»( 
U) be given an opportunity to work from cradle 
to grave. 1 believ<; the values in soci(-ty will 
change; some leisuri! tim(- .uuiy he added but 
wholesale unemployment is not part of my 
f()n:east, not only bv'cau.se of inereasing ser^iiee 
needs on this eontinent, but the inerea.^^Tng 
meeds and wants of the other 707^ of liu! 
peoples on other eontineiits. Isolationism is 'uo 
loiifw a viable doctrine for whatever-reason. 
Total global involvement is inevitable and 
mandated, now and more so in the future 
because, of our improved connminicalions and 
transportation. Hopefully, wars may become 
unacceptable as a means of resolving 
differences. Our coneern with the preservation 
of everv human being on the globe and tilie 
raising of standards of living are seientifieally 
possibi*'. Our lack o f tcclinoiogical 
understanding, humanly improbable now, but 
with time, courage and wisdom, probably can 
he accomplished long b<; fore the year 2000. 

1 make one more plea for the ratepayer as 
a subsystem in our society and rn the education 
of tin* populace. Before we ask taxpayers to 
(contribute any more funds, sub.systems of 
parents, univcrsiti(^s, departments of education, 
administrators, teachers, and students must 
make a greater effort and uiorc! efficient use of 
funds already available. dt is oidy right that the 
ralepay<T request, yes demand, belter quantity 
and quality of our educational system for funds 
expended. No extensive statislies need be 
cit(*d— there is amph^ evidence that edticalion 
can be improved in quality by a factor off at 
least 20% without tlie expenditure of an 
additicmal cent of tax monies. It must be 
remembered that in our culture, the success or 
failure of the educational system or any systetn 
will dep<*n(l upon the wisdom of the peopb; 
using the system. Therefore, the effort of each 
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siil)syst(*in of cduealioii inusl ho grcialiir lhan 
the Slim of its conipoiKHiLs if oiir uiilliirr and 
sof!i<;ly c,at\ improve and resolve the dil fi(ndli(;s 
of llic fiilnrir. 



Men and women who have the ahilily to 
think ahead, an(i the energy to pursue their 
visions of a hrighter future for our society are 
lh<* men and women who provi(h; the 
niomentnm whieh keeps our society 
progressive. As long as any society has in it the 
healthy growth <j|emcnls to give it some 
direction, it will advance. Otherwise il will 
become unstable and fall apart. 

The implication for educators and persons 
responsible for the maintenance of onr 
educational systems arc obvious: in additioli to 
simply imparting knowledge, we must be 
capable of seeing the future, at least to the 
extent that we can shape our variinis types of 
educational programs in anticipation of changes 
that are already underway. 

Applying the crucial observation to 
industrial arts education specifically, we must 
ask ourselves: "What direction are we providing 
which anticipates tomorrow's manpower and 
social needs on the North American 
continent?" j 

An iUustration of the changing world of 
work is the following advertisement clipped 
frpm a magazine: "WANTED: Man to work on 
nuclear fissionable isotope molecular reactive 
counters and threc-pbase cyclotronie uranium 
photosynthcsizcrs. No experience necessary." 
What cducatio^ial program would you 
recommend for the student who will answer 
future ads like this? Would you label it 
academic, vocational, leebnical, or commercial 
preparation? What t>'pe of person would he 
best suited to function in the classification 
which the ad described? And speaking of 
classifications, what type of classification was 
it? You will probably reeognize that the person 
,wlio would fill such a position would be 
^described as a technician, a "grey collar" 
sworkcr. 



The rate at which the world of work is 
changing, and the (jxtent to which teelinieal 
jobs are replacing tra<litional skills, an» 
succinctly pointed out by John L. K. Snider in 
a paper published several years ago. I h; states 
that forty thousand jobs a week are being 
eliminated in the U.S. labor fore(!. This drastic 
eradication of ein[)loyinent is occurring in the 
middle of a decade in wliiirli Snider estimates 
that sonic twenty-six million youngsters will be 
seeking their first jobs, lie further points out 
that there is a danger, with all the job 
elinntiation and the attendant confusion, of 
society losing sight of its own manpower 
future. Spengler extrapolates this to its limits 
and argues tlia the propensity of (jur .society to 
become l>lind<:d to its own future can lead to 
moral (h^cay and etnl)roil it in carnag<; and 
desecration, thereby spelling the doom of 
western civilization. In short, the society that 
cannot sec its future has no future. Applying 
the moral to (uirseJves as e<lucat()rs, \yc. nmst 
face the fact that the future of education, 
particularly for industrial arts education, 
depends on what kind of direction we give it. 
Whether we arc preparing our students to cope 
adtjquately with the cybernated problems of 
the future is a' (|u est ion wc must face squarely. 



MISTAKi:SOFTIII':i>AST 

As wc search for the answ<TS to our 
questions in education, we will do well to look 
at some of the mistakes of the past. Perhaps the 
d<;vclopm(mt of education has not been the 
.success which we sometimes think it has been. 
One of the outstanding impediments of 
education has been the historical dichotomy 
which has Sv^parated preparation for academic 
careers from preparation for what wc call 
"vocations.'' It has be<jn argued that studying'; 
for a vocation is inherently simple, in eonstrast— 
to the complicated study of the sciences and of 
the man. These arguments, of course, arc 
simply prejudices. If the stu<ly of man is more 
complicated than studying for a vocation, wc 
must account for the fact that the literature of 
antiquity (when . men were supposed to be 
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rrlaliv<*Iy i«,Mi<)ranl) reveals a profound 
kn()wl('d»i<* un(i(T.slaii(linj5 of man. 

There is nolliiiijz wcw al>()ul lliis type! ol 
prejudice whieli exlolls the sci(Mic<!S and 
liunianilics . and dowiitrrades indiislriai arts 
<*dii(?ali<)n. \\\e iie<Ml iioi go far haek into history 
to find llial llie s<!ieiie<*s I hem selves were a I first 
<i(?spii;ed hy th<> int(!il<>ctnaiiy tiaive and hated 
h)' the snp erst it ions who h)ok<!d on S(:i(!tK:<J as 
witeheraft.' 

What \vf need to reeo«iiii/e in onr 
echMUitional systems to(hiy is that any person of 
aver;i|;(; intc^lli^K'nce ean grasp the fmidanuwitais 
of the seieii(M;s and th<: huiiianiti<;.s as well as he 
ean ae<]nir(* tlit^ teehnictnl skills of vocational 
pursuits. 

Separating th<* two forms of education 
shonhl nut he toh^rated, particularly in a 
demoeraey. A dichotonsi/.c^d e(hicution system 
anioiiols to (Mhieatioiial nparthi^id. ■ 

I maintain' that the fiiturit for industrial 
arts irducation on the iNorth Anu^riean 
('.(Uitiuent ean In* as hriglit as the futun* of 
.s<'ieM<*(! has hc^eouu;. However, (!du(:ators 
invoIv<?d in industrial arts programs must not 
draw an unjiistiluul line hetwe(Mi (rducation for 
wisdom au(i jrdueation for vocations. A student 
exeJ'lling only in acachnnic diseip!iiu;s may 
IxMtonie as futictionally illiteraU: as a tiigh 
school drop-out in our industrial and husiiicss 
so<:i(!ty of louu)rrow iink'ss he acquires tlu? skill 
of applying those di.sciplines in our productive 
society. Mis position will C(pially as 

intt<Miahle as that ol' a sLudcnl who will prepare 
hinis(df with manipulative skills that arc rapidly 
hrcotning ohsoh^te without ac(]uiring a 
proficiency it\ the academic (lis<Mplin('iS. 

WKNKKD UALALNCKDKDDC.ATION 

The for<'niost constant in inod(Tn 
literature on education is the evidence that 
students who possess a whoh^soinc combination 
Of academic and manipulative and problem 
solving skills niakc the most rapid a<ljustments 
lo job elassific^ation changes. \Vc can no longer 
categorize students as b(donging lo either the 
elites or the less elite tract. The democratic 
framework in which our economy is growing up 



dttnumds that all citizens' shidi be contributing 
m(^nd»ers of our productive? society. 

^Auy syst(Mn which dcnii'S students 
nupiisiti^ acadctnic preparation bccausi^ of 
arhitrar)' administrativ(! (huMsion or academic 
bias or heeau.sc of the reluctance to change 
traditional teaching methods will turn 0)it to he 
its own worst enemy in th<^ decades ahead. No 
stud<Mit who hopes to be successful in onr 
productive society of tomorrow ean reasonably 
expect to achi(?V(^ ibis success unless his 
awaren(?ss of tcxfmology is aecompanied hy 
optitnal acadcTnic. pniparation, <!nabling him 
intellig(;ntly to apply his knowledge toward 
solving prol)lcms and select options in a 
(:yb(!rnated productive soci(?ty. 

None of the probh!ms of our productive 
society exist in an (?(hicational vacuum, ^atul this 
will become mon; obvious as tinu? go(^s on. Th^* 
solutions lo our U^chnological ])roblcms recpiire 
liai.son bctwc(?n educators and (?very segment of 
.society, from the govenuncMil down to the 
family, and these solutions will not be found in 
m(!rcly setting up isolated vocational cducalioti 
programs or institutions. Tlu; basic issue is not 
the constmction of an organization or system 
just to cope witli- current and Ic^mporary 
manpower pn)blcnis, but ratluT the provision 
of greater access lo a meaningful education 
itself. Unless wcr make? a balanced, well 
rounded educalion availabh; to more people, we 
will continu(! to lag behind In the. field of 
teclmologieal change, and we will fail lo satisfy 
the future manpower and social needs of the 
Nortfi Anerican continc^nt. 

In t(?aebing North AmtTieans lo he free 
and responsible citizens iii a democratic society, 
let us not make ihc mistake of scparatiiig 
vocational from lib(;ral educalion, science from 
the arts, philo.sophy from politics or education 
from life: Let' us not go off balance by 
subscribing to innovations for the sake of 
innovations, or become t(!chnical barbarians hy 
yielding to pressure groups representing 
speeiali/^ed areas of our economy. We must not 
shrivel when wc bear a few people with small 
minds ami big voices (h^uouiieing progressive 
educational ideas. 



Let us utulfTStand that a studciil of 
engineering or ol' poetry is first of all a person 
and only after Uiat a student. Whether he he an 
engineer, a poet, or a hiisinessnian, he needs not 
oidy a useful form of ktu)wl(Mige and skill hut 
also a breadth of mind and depth of eliaraeter. 

This spirit of lunnan learning innst 
pi^rnieate' our sehools atui nniversiti(?s, 
regardless of wlu;lher they an; fornially ealled 
teehnieal or liheral arts institutions; otherwises 
we will produee experts, husiiu^ssnien, even 
poets, with a narrow outlook, unaware of iheir 
cultural heritage, incapable of making rational 
choices, and intellectually sterile. If the 
teehnieal aiui liberal academic subjects are 
S(t p a r a I e (1 sharply in o ur e(hica tional 
institutions, if each subject remains unrelated 
to its wider meaning, they will remain separate 
in the lives of our graduates and therefore in 
the North American culture itself. If the 
iiatioii is to survive aiul remain strong, students 
must have an educational system that is 
thoroughly up-to-date. I^lxpcrimcnting witJi 
substitutes for intellectual trainitig and calling 
them vocational programs is not the way to 
bring our schools up-to-date. We must prepare 
for comprehensive manpower dcvclopnuint, arul 
this means fitiding wasy of teaching 
. fundamentals more thoroughly than ever 
before, along with finding ways to give tlic 
youngsters in our i^chools proper opportunities 
to explore ihe multiplicity of vocational 
pursuits available to liicm in our exploding 
dynamic ^society. For a student, democracy 
i!iust incjxidc the right to choose his own career, 
and hci^c the role of industrial arts education is 
to help him choose wisely. 

The object of education must be more 
than just to reward youngsters with diplomas 
for attending classes or for demonstrating 
ability to parrot back facts; the object must be 
more than just to retain^ a selected few of our 
citizens in institutions, supported by all of our 
citizens, to pursue what they may call pure 
knowledge. Tlic object must be to produce 
educated men and women, enough of them, 
educated well enough, to meet the needs of our 
modern society. Kvidcncc indicates that Canada, 
and the United States among the nations of the 



world, havr an eiiviahh* auu)unt of **lead time'' 
if they wish to be more than just a world 
fountain 'of materials or an asseud)ler of 
prefabricated parts, liut we must begin now to 
usr this lead lime. We should lie working 
towards triplin^j; the lumiher of graduatt^s from 
our high sehools, tc:ehnieal institutr.'^ and 
universities, without sacrificing standards.; 

Aeeordingly, my rceoinmendatious for 
strategies start with the pro|k)sid that we try to 
find ways of providing all our students with an 
educational enviromnent which provides proper 
emphasis on academic di.^:iplines as ^ve^l as 
voationai pursuits. Secondly, 1 rceomiuend.that 
we do some, research on tin; mobility factor 
which it seems many ocenpations of the future 
in our tcchnologieal soei(*ty— will leatnre. We 
"may have to develop in our students the ability 
to anticipate occupational (dianges whicdi 
accompany technological changes, and to make 
intelligent vocational choices accordingly. In 
line with thi.s, I recommend we do some 
research on thy provision, at the secondary or 
post-secondar)' level, of a core of skills aiul 
teclnu)logical awarciu^ss aimed at helping the 
worker of the future to make the necessary 
transitions in his occupation or profession. The 
transitions which may he required can he made 
most efficiently and effectively when the 
student has been provided with the necessary 
basic academic and problem-solving skills an<l 
concepts introduced in tin; n.'Conuncn<led 
industrial arts program. 

A U t O M A T K) N , V \{ 0 D I J C T 1 0 IN AND 
MANPOWF.R 

There arc two ways of looking at 
automation, or perhaps we should say 
historically there arc two stages in the 
dcvclopmeni of automation. First, wc have the 
automation which stems from assembly line 
production. This is a process with effects not 
unlike tliose experienced during the first 
industrial revolution, when crafts broke down 
into simple activities and it became possible for 
the unskilled worker to he included in the 
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iiHliislrrnl uorhl. .Sr( nrnll\ , however, while 
niilorrKilion hroke down ihr skiih*() criills into 
siui|ih% rrprlilivj' Ulsk^, it then h'd U» coiriiMihT 
Irchnoioi:) n\n\ nil ihr recent rainilienlioiis ifi 
this ur'(*u,-sii(JKii.s nunirrie eonlroi mnehhie's niui 
r<*hUe(l «:hirnnrous nnd hv hrld leeh noh)*:i(rs. . 
W hen we 'look ill, UriK. \v(' (h'iJW (juile n (hllenMil 
eonehision nhotil the ruUnrj* work. Whih* 
anlornnliort ^ininliiied soirie Iriuhlioruii .skills, il 
hi(rodiic:i'd i\ much .more • va.^l nrvix ol' 
leehnoloji) which ajinrn rniriimr/.es the *^*V''' ^'"^ 
unskilled MKMiial iiclrvilie^ innl (:r<:iilrs work Uuil 
is (]irile eoinph^x iri nultire. 

I'll fori.-- lo iicljnst oirr sociely lo 
aitlornnlion nrr iiariipered hy [hr. prohlern that 
far loo rnari) people sliil (*onsid(*r the assernhly 
line the |»revailin>r s\rni)ol ol ; anlotnation. - 
Kalhei^s si ill tell iheir sons, or suj^j^^esl li\ 
irn plica lion, lhal e.\ tensive schoolin*; is 
minecessarv . Ajiain ihe e\ajnplts and 
expediences ol' Ihe |>asl arc poor predictors of 
tlic* hitnrc, and a jrood eorreetive step wcconid 
lake would Im* a considered cratripaiiiu t(> rid. 
onrsc'lves of the assernhly line as .the prevailiri*: 
syrnhcd ol airtorn.ation.;^ In'l'cr-generaLronal 
advice pr(^dM(rat(Ml on rntragciuTatronal 
e\pc*ricMice . is ' n(»t: always »:ood' advice. As 
<-duc:at(»rs wr nujst .'he cjjnccrried* aji.d 
conltuuall) aware that.-\ve do rfot aU«'mpt - to 
«lesi»:u a UN educatrorial3^|>ro<^rarrrs l or the.n('.\t 
«icMierati(Ui hased s(»lel\* on'ithc experience^ or 
small rnodilication of tlu* pr(^vious ireneratiori. 

\\r must also he alert to titer fact that the 
chantrintr nature ' of u-(')rk (hMuarids that' 
voeational preparations rruist. not confitKMl 
lo the aetpiisition of skill>. I)nt aloriij; with this - 
iherr must he an improvement ol skills 
ihenj.scK cs. Th«' concern we shoidd have in this 
res|>ect is indicated recent statements 

eomin«: iVoni vari« »ns s<*ienti.sts to the el'lect that 

imp(!ndin«i chan<i^<\s in skill (:(uic(*pt«{ will he so 
radical that forty yjsirs from now tlu^ 
traditional pr(»duetioii worker who operal(?ii a 
ina(!hiur or S(U(Miti(i(' academician will hr. .as 
iinich a fossil as the harul w(!aver has h(*(*gi sinet^ 

I am 

Today we still distinguish helwMTn skilled 
johs and jolis whieh are nn.skilled (»r r<'p(Uitive, 
helween olfiee W(irker and laclor) workcTi 



iietueerj w iiitc^ collar and hinc collar (or |Tev 
collar and uii collar). I'^ilty ycrar.s Iroru rujw all 
repetiti\<* johs .will he iinskilh'd. As we iiltern[)t 
tcniesijin (Mhuiiitioiud pro»,Tanis lor our youth it 
is iuiucrativci that wc a[>prirciatc tiie {:lranj;;in«; 
nature of |)ro<iuctive institutions in our 
prcuhictive soi:i(!ty. linrch ol" h'ortnn*? Ma»j:a/ine 
recommends that 70% of our work force h\' 
1990. will he used in stTvrce occupations. 

( .'urrent literature. de.scriliin»i^ rajiid 
cliarrp\s in our teclmolo«.ncal .soclctv, with the 
introductioru)! new tt^chnologies rsew skills and 
new orj^anizalional patterns, presents some 
worth wiiile observations Tor edncators. h'or 
exarri[)h.', considrT llu? orj^^anizational .strn('tnrc 
of a typical industry at ilur turn of the (M.'nlury. 
((""was .set up. according to the ''scicntillc 
ruanaj^rcmetit'' ruh^s prescrii)ed hy hVodcrick 
Taylor. This tyjie of managrMuent, in terms of 
authority c o n i'i».ni ration, wns liic 
''o wrurr- ma nager'' type. Authority was 
dominant arui cornnuinicalion was downward. 
Tin: kirul of tcelmoiogies most prevalent were 
. craft-ori(Mit('d. The most |)r(ulonnnant <ithir 
diiriritj; this (.Ta of niaruigemcnt was what lias 
hccn called the '*[)rot<!Stanl <!lhic"— superiors 
■ and subordinates aliki? subscribed to the 
[ihrlosophy that it was good to work and it was 
sinful not to work. I' urtluTmorc, bolli 
■ mariagcnicnt and labor .subscrilied to tlu? 
'^econoniic man" theory that the w(jrk(T was 
coiilributiiig his labors for a nrtu'rn of monies 
and for no other persoruil .satisfaction. 

Now let us tnove in the continuum of linn? 
to about lh(^ I930*s. While this separation in 
time was not clear-cut, there w(Tc some 
prorrnn(Mjl factors prevalent which make it 
iroitvenicnt lo identify typical management in 
the tiiirtics as the **human ridations'' t\'[)c of 
management. This was stimulated principally 
by [\\r. llawtliorn(r studies and ()reviou8 studies 
in' I'Vance, (MTniany, and Hrilain. It was the 
time of llu^ great deprcrssio'h;" sociolog)' was 
begirming to hiov(r into lh(^ roreground, and the 
uv.w type ol* management was emerging. The 
worker no longer looked upon tlu! manager or 
tlu^ owiuT aK llur iiilallibhr leader who bad all 
the aiiswer.s. The (rinerging type of nianagcmienl 
was often referred lo as the /'professional 
type." The owntT-nuuiager or the s<m inheriting 



a business was rapidly (i isappcaring. 
Tcclinolo'rical changes Icfl iUv crafloricnled 
types of opcralioM heliind as oulinodcd. 
Rmployccs could no longer look on lIuMr own 
operations in terms of completed products as 
the crafts hecame suhdividcd inlo smaller 
occnpations featuring production lines and 
semi-production lines. Management had to 
change too, with the realization that they eonid 
not just connnunicate orders downward hut as 
their' organizations grew in eomplexity, they 
had to rely upon larger nund^ers of specialists 
within their organizations to keep the 
operations funetional and profitable. So 
communications hegan to go upward and 
horizontally as well as downward. JncreasctI 
authority was given to teehnical and sciontific 
•--personnel. Along with all this a new social ethic 
cvolvcd-employces began to consider the right 
to disagree with maiiagemcnl as a personal and 
institutional right, in contrast to the old ethic 
that the workers were to believe their managers 
and to carry out their orders implicitly. 

. Now let us move into the most recent type 
of management which has come into being with 
the in tro'dnction of what we call 
"cybernation.'' This term denotes the 
u t i I i z a t in> "n of automated, 
mechanically-operated ccpiinmcnt eond>ine(l 
with^ tljc decision-making capabilities of 
computers. Now' machines are making decisions 
for us, and we arc beginning to woiidcr wl^uither 
technology has advanced to where it is the tail 
that wags the dog. Computers arc challenging 
and changnig organizational structures and 
authority configurations. The work which 
inspectors did under the scientific and human 
relations type of management is |Vow done by 
machines which maiutain reliability control. 
What seems to be happening now is that the 
individual is being lost in the shuffle. 
Everything is institutionalized. Responsibilities 
and problems arc no longer personal, they are 
institutional. Authority now does not rest 
exclusively with management, but it rests with 
institutions such as, the law, the union, the 
community, educational enterprises and the 
government. 



Another change in management is the new 
hiterest in education . and the c(ms<:que3it 
emphasis being placed on its importance. This 
inchuh*,s internal company training programs. 
Training and retraining are becoming a way of 
life in industry and business. Kapidly changing 
te(:hnoh)gi(?s, machines and processes make 
training programs maiulator\'. 

-lUvSKAKCII AND DKVIiLOrMliNT 



Wi' have had a broad look at the changing 
nature z>j'. our work force and suggesti^d that 
educators muKt anticipate changes in 
occupati(mal skills as our technologies advance. 
We have identified the major movements in 
business and iiulustrial management since the 
turn of the century. Now we must consider 
another important facet of this whole picture, 
namely, research and development. Often 
regarded as a single phenonu;non and 
abbreviated as KcKI), research and development 
in our productive institutions is aeciilerating 
technological changes to such an extent that 
there could be serious sociological repercussions 
mdess wc anticipate tlu^ changes and prepare 
lor them. The creation of knowledge, fostered 
by our society's institutions, is no longer left to 
chance, m)r is it merely a by-product of other 
lunetioussuch as teaching or management. Vast 
areas of knowledge, accumulated over many 
years, form the base from \y Inch new fields arc 
being cx,dorcd. Our productive institutions arc 
investing increasingly more time and talent in 
the development of knowcldgc, and specialists 
in the various areas of knowledge and arc 
concentrating on the utilization of this 
knowledge to bring about increased production. 

A steady stream of inventions is coming 
from our large industrial and business 
laboratories. Many of these inventions arc 
predictable long before they materialize, but 
time itself, in terms of the lag between 
discovery and use, is being predictably 
shortened. It has been pointed out that 112 
years elapsed between the discovery of 
photography and its eommeriealization, but the 
corresponding time lapse for the telephone was 



yc'nr>. h'lrxisic 7 ♦ vrai>. lint it l«n)k »»nK >i\ 
\rar> lor iL • uf{<.' i vunl) l<) ln'CJitnc- ;i rcralily 
:nui I'ivi- ' ;'.!r^ i iUi>i>lor> l<) liinl llu'ir way 
Iroin Inhnr .> fiuu kri, jiid llirjT y<'ars lor 
tiii('n»'iMiniiiv.ih/;it ion. 

Ilcscarcii and (icvidoinnciit i:-^ a social 
inslitnfion drvotrd to |inttin<' nrw kno\vlrd<zr 
to work in tlir market a> toon as pos^iiith . !n 
short, thi.^ (Knanjic institution is devoted to 
(•olla[>sin}Ji time and a<:<Tirratin|Ji e.lianiTf'T" 
lleseareh lM'«rin> with iVa>ihility stujlie.H. whieh^ 
lead to e\|>erinienlin;;, and finally de\elo|)rnenl. 
Tlie leasdiilitN stajie of researiHl represents 
al!<'ni[>ts to disMiver a> rapidly a> pos.^^ihlc, 
whellier certain eJlorts have economic 
potential. Once this potention is iiscertained, 
ihen the de\e[oprncnlal a[)proach is applied to 
jscrrtair) what liinctional and marketahic 
prolotvpe can he developed. In the third phase 
iIm- protolvpj' is Iwrthcr devclop<:d to lit'inlj) a 
multiple ])rodnclion type of framework and 
empirieally validal<:d. 

The oiilsliindirij: (dianjj^ch in our productive 
institutions which have c^ome ahout .sirrcr the 
tjirn of the- ccMitur)', an<l whitdi I have revit^wccl 
liricily in tentus of holh niuna^tincnt and lahor 
development, alon<£ with tin* (lyiiamic and 
inereasiriji role whudi rcseari h and dev<doprn<*nt 
is as.^iunitiir in hrin<:in<: alioiit technolojxieal 
cluuitres, makers it mandat<)ry that educators 
concern thernselv(?s very scriou.^ly with 
dcsi»:nirj»^ ach^prate industrial art.s pro<:ratns lor 
students who will soon enter the. North 
Atncrican tec?huical and prolV'ssional manpower 
pooL This educational plarmin^ and 
[)r(>«rramniin<^ must start ri«:ht down at the 
sectondary rf(du)t)l levcL 

•ALUKiriA IINDKKTAKKS A HKSHAIUlll 
I'KOCKAM 

The Department of Industrial and. 
Vociational I'lducation at the University of 
Alljerta in luhnonton, Alberta, (Canada, is 
enj^aj^ed in a resc'arc.'h pi'o«^-um which s<;ek.s to 
take eo^iu'/an(':e of the. rapidly e.han<;in^ 
eharac^teristics of our [jrodiiclive. society, some* 



«d whirli I hav«' outlined, A iVnir-phase 
education projiram has heen set up which 
complements re^nrlar and traditional aeadirmie 
pro^Tams, and which cnc(uu passes the jiuiior 
and senior levels (d' hijili .seho(d, Tiiis four-phase 
pro^Tam. whicdr' lia> rrow Im-cu in cflV'cl for 
>e\en years, <.'ml»Mlics a *:re;il deal of reseandi. 

IMiasc' I. d«'>itnH'd for ci«rhtli «irade jnuior 
hi«ih scdund lpo\ > and Jlirl>. «'\poses the students 
lo machitu's, matcrriair and [irocesscs in >i\" " 
activities ineorp<)rati!i<: the fields of cerlamics. 
Lnaphic' arts, plastics, metals, wcxxls ami 
materials te.stinji. 

IMia>e II of the pro<:ram exposes 
\ (uru»:ster> to seven te(duu)lojiit;s, imduding 
«M) ni [) u t e r s . I e e t r o n i <• s . <:r a [> h i <! 
c:or»untmication.s, power, pow<T transmi.s.'^ibn, 
mecdianics and eh'ctricity. 

The tliir»l [)hase, (le.<;i«,uied for tenth 
<:radr'rs, take.s into aec<junt the. social a.spee.ls of 
(nirrent de\ (•lopm»'nts in our productive soeiet) . 
The vario\is In pes of pro»luetive institutions in 
socictx ar»' »*xanMn»Ml in terms of authority 
CO n fitrir rations, * eommuuicatious procerfsirs, 
decision makin<i; processes and how 
or{j;anizational theories arc. implemcuUcd. An 
intcr('Stin«5 challenge hrre is to impart to the 
y<)un<;sters the dcmatuls impos<Ml upon all Icvcds 
of employrcs as they function in a 
technolojjjical ctivironinent. These students 
rapidly disc^cYvcr whether they wish to comply 
with or resist the - numerous' technological 
demands which arc heiui; made. 

Phase IV of tlu^ program features a (diist«T " 
of t!u' previously i iuimerated areas thai rellert 
the individual student s interests, and abilities. 
This-stage leads on to higher lcv«ds of learning 
in much the same way as high stdiool s(!icnc(^ 
hrances out into chemistry, physics and biology 
at the university IcveL 

l'*ach phast; of this education program is 
subjected to the tiircc; kinds of research, or 
rcs<!areh in its three phases, which I outlined hi 
(tomicction with research and (h;v(dopmeut in 
business ami iuduj^tr)', vi/.*. Iea.<ibility studies, 
developmental ami cxperifMUcnlal. 

The program has yielded cnc'onragiug 
diseovi^ries ahout students eoidVouLcd with 
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vocational r.lioic(«s, and it points up parliciilarly 
tluj yaliM! of (Encouraging tlu'in U) us<! tlicir own 
initiative and to express llicir personal 
prc^fcrcnccs in a democratic way. Tliis, of 
course, docs not uv.\.raU\ tlir need lor {ruidaniM!, 
it simply provides the guidance (counsellor with 
valualdc indicators to help him carry out his 
advisory tasks. The f)rogram is conducive* to 
i(l(!ntirying those limitations of students which 
might inhibit the ac(]uisition of pcrrorniaiiee 
skills in certain areas. Low aehi<*vcrs and the 
high achievers can he sorted out on the 
elementary plateaus of the program, and 
academic deficiencies can l)e diagnosed and 
corn x ted. 

Students exposed to this program as a nih; 
cither maintain tlu^ plateau they have reached 
or subsequently improve to varying degrees in 
their academic fields. In contrast, control 
students not exposed to the program show an 
almost invariable dip in their academic group 
profile in all classifications. 

By allering leaching methodology and 
introducing technological leaching aids for low 
achievers, we have found it possible to maintain 
their academic grade averagers at par with the 
rest of the class. Devie(!S we are using inchid(i 
taped instructions for the poor reader, 
highlighting areas in which he is experiencing 
deficiencies, so that hy pcrsislenec the low 
achiever can grasp concepts and Icchnical terms 
which the average achiever absorbs more 
readily. The Mark II Autolulor is another 
device which has been a distinct advantage as a 
supplementary teaching aid. It permits the*- 
presentation of a considerable amount of 
course content over a rclativtdy short period of 
tim(^ 

Another aspect of our experimental 
approach in this laboratory program which 
should be pointed out is that the instructors 
have modified their leaching methods to make 
them more like management techniques than 
lectures. Classes are carefully organized to 
permit students to apply their own intelligence 
to solving problems and carrying out 
assignments. The student is encouraged to learn 
by experimenting. 

Disciplinary problems usually posed by 
low achievers in a classroom have been 



minimized in our laboratory'. The principal 
reports a f>ron<n!nce(l ahs(!ner« of diM'iplinary 
prfddems, while the low achievers in the contnd 
group present pretty well the u.snal number of 
pr(d)lcms. Evidence in(licat(js that belter 
Inhoralory organization of matrices relleeting 
various levels of rxpcrienee ovj^reonies most 
disci pi inar\' problems. In other word.s, 
assigmnents for low achievers nnisl he geared to 
their capabilities but yet [>resenl a challenge. 
Learning experiences of both low achievers an<l 
more advanced stuclents tnusl n^sull in an 
adecpiate siimpling of each activity and a wm.se 
of aecompli.shmenl m order (o he .^tisfaetory. 
This aspect of onr program aro.se in part from 
criticisms levied hy business and industry, and 
subsequently identified by Franks and the 
M.l.T. group, that students nnist be exposed to 
a more intelligent and challenging environment 
at junior and senior highscliool levels. There is 
every ('vldcnce to indicate that the majority of 
students arc not myopic creatun^s hy nature.. 
They are not cont<Mit to keep chipping away at 
monotonous litUe bits of knowledge, hut they 
will reach eagerly lor iiitcllcetuai goals of 
greater promise if w(! [,ive them the 
opportunity. The erealiv<i limitations of our era 

arc not inherent in our youdi. The fault lies in 
educational systems which close the shutters 
and batten the batches against learning 
environments that might present challenges. 

in conclusion, may 1 quote Dn II. S. 
Brondy, an internationally-known Professor of 
Philosophy of Education and who told a group 
of educators at a conference in Kdmbnton, "If 
it takes a ton of.paper to make a ton of steel, it 
will take more and more knowledge about the 
world to understand the world of work, and it 
will take even moni if educators aspire to 
anything more than catching up with the 
dynamics of economic change. We are, all of us, 
therefore, condemned to develop our powers of 
knowledge and wisdom to a degree hitherto 
believed to be impossible for the common man. 
Strange as it may seem, it is the machine that 
may in the last act force us to become 
eminently human." 
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